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S E C T I O N 01010
S U M M A R Y OF WORK

PART 1 G E N E R A L
1.01 D E F I N I T I O N S

A. Government - the government s h a l l be d e f i n e d as the V o l p e N a t i o n a l T r a n s p o r t a t i o n S y s t e m s
Center ( V o l p e Cent er), C o n t r a c t i n g O f f i c e r (CO) o r C o n t r a c t i n g O f f i c e r ' s T e c h n i c a l
Repre s en ta t ive ( C O T R ) .

B. Engineer - s h a l l be d e f i n e d as an authorized repre s entat ive f r o m the V o l p e Center's A r c h i t e c t /
E n g i n e e r i n g ( A / E ) f i r m .

C. G o v e r n m e n t ' s Removal Contractor - sha l l be the G o v e r n m e n t ' s removal contractor s e l e c t e d to
p e r f o r m the work and all of its subcontractors, s u p p l i e r s and vendors.

1.02 LOCATION OF WORK
A. The work of t h i s contract i s located in the C i t y of L i b b y , Montana. The two e x i s t i n g M i l l w o r k

West B u i l d i n g s are located on H i g h w a y 2.
1.03 S C O P E OF WORK

A. F u r n i s h al l labor, m a t e r i a l s , equipment and i n c i d e n t a l s required to i n s t a l l a s p h a l t p a v i n g in
B u i l d i n g No. 1 and a re in forced concrete f l o o r and restroom in B u i l d i n g No. 2 c o m p l e t e as
shown on the Drawings and as s p e c i f i e d herein.

B. The work is be ing p e r f o r m e d as part of the U . S . EPA asbestos removal and restoration p r o j e c t
in Libby, Montana.

C. The work i n c l u d e s p r o v i d i n g underground e l e c tr i c service and C i t y water service to a p r o p o s e d
restroom in B u i l d i n g No. 2 and a s e p t i c tank, submers ib l e p u m p and d i s charge p i p i n g to an
e x i s t i n g , p ermi t t ed s e p t i c tank and l each ing area also located on the property.

D. The Work i n c l u d e s , but is not neces sarily l i m i t e d to, the f o l l o w i n g :
1. P r o v i d i n g all excavation and b a c k f i l l i n g for e lec tr ic service, water service, s e p t i c tank, and

sewage d i s charge p i p i n g .
2. Restoration of all trench sur face s to condi t ion e x i s t i n g prior to excavation. A s p h a l t ,

concrete and gravel surface s exist in the work area.
3. S u b g r a d e preparat ion and i n s t a l l a t i o n of a a s p h a l t pavement covering a p p r o x i m a t e l y 50%

of the B u i l d i n g No. 1 f l o o r area, full r e inforced concrete f l o o r in B u i l d i n g No. 2 and one
restroom in B u i l d i n g No. 2.
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4. All necessary e l e c t r i c a l , HVAC, carpentry, p a i n t i n g , p l u m b i n g and a l l other work required
to c o m p l e t e the work de scr ibed on the Drawings and in the s p e c i f i c a t i o n s .

E. T h e s e Drawings and ac companying s p e c i f i c a t i o n s have been prepared for the G o v e r n m e n t ' s use
in p r o v i d i n g a general d e s c r i p t i o n of the work to be c o m p l e t e d by the G o v e r n m e n t ' s removal
contractor at B u i l d i n g No. 1 and B u i l d i n g No. 2 on H i g h w a y 2 in L i b b y , Montana.

F. The work described in the Drawings and s p e c i f i c a t i o n s w i l l be constructed in two wood f rame
metal c lad b u i l d i n g s o r i g i n a l l y in t ended to serve as a t emporary l o c a t i o n for the M i l l w o r k W e s t
lumber and b u i l d i n g m a t e r i a l s business.

G. The work described on the Drawings and in the s p e c i f i c a t i o n s is not i n t e n d e d to be p u b l i c l y b id .
H. The Drawings and s p e c i f i c a t i o n s are in t ended to be prov id ed to the G o v e r n m e n t ' s removal

contractor for cost e s t imat e s , construction s c h e d u l i n g , o b t a i n i n g local subcontractors
a p p r o p r i a t e l y l i c en s ed t o p e r f o r m s p e c i a l t y construction ( p l u m b e r , e l e c t r i c i a n , etc.), o b t a i n i n g
necessary local p ermi t s (restroom p e r m i t ) and c o m p l e t i n g the work.

I. The Drawings and s p e c i f i c a t i o n s are in t ended to prov id e a general d e s c r i p t i o n of the work to be
p e r f o r m e d . The G o v e r n m e n t ' s removal contractor i s required to v e r i f y a l l d i m e n s i o n s prior to
s t a r t i n g the work.

J. No p r o p e r t y l i n e or t o p o g r a p h i c a l surveys were a v a i l a b l e to re ference for pr epara t i on of the
Drawings.

K. No i n v e s t i g a t i o n s have been made with respect to the current use or p o t e n t i a l use of the e x i s t i n g
b u i l d i n g s .

L. Eva lua t i on of the e x i s t i n g b u i l d i n g s with respect to structural i n t e g r i t y , B u i l d i n g Code
c o m p l i a n c e , e x i s t i n g c ond i t i on were not i n c l u d e d in the d e s i g n scope of work.

M. CDM's scope of work for e x i s t i n g B u i l d i n g No. 2 was l i m i t e d to d e s i g n of a r e in for c ed concrete
s lab to be i n s t a l l e d by the G o v e r n m e n t ' s removal contractor, d e s i g n of a s i n g l e unisex,
h a n d i c a p p e d ac c e s s i b l e restroom mee t ing th e requirements o f t h e ANSI A c c e s s i b i l i t y Code ,
1998 e d i t i o n , restroom water service, restroom elec tr i c service and p u m p e d d i s charge of all
waste f rom the propo s ed restroom to an ex i s t ing p e r m i t t e d s e p t i c tank located on the proper ty
a p p r o x i m a t e l y 300 f t . f rom B u i l d i n g No. 2.

N. CDM's scope o f work for e x i s t i n g B u i l d i n g No. 1 was l i m i t e d t o d e s i g n o f a s p h a l t pavement to
be i n s t a l l e d by the G o v e r n m e n t ' s removal contractor over a p p r o x i m a t e l y 50% of the interior
f l o o r area.

O. The Owners of M i l l w o r k West w i l l be r e s p o n s i b l e for moving m a t e r i a l s out of the work area
prior to the Contrac tor b eg inn ing work. T h i s s ha l l be coordinated with V o l p e , M i l l w o r k Wes t
and the Contractor. The Owners of M i l l w o r k West w i l l put back all ma t e r ia l s t e m p o r a r i l y
moved out of the work areas a f t e r the work has been c o m p l e t e d , concrete and a s p h a l t cured to
required s trength and approval received from the C O / C O T R .

P. Provide up to 300 l inear f e e t of 6- f t h igh temporary ga lvanized steel chain l i n k f e n c e and one
14- f t wide l o c k i n g gate. F e n c i n g s h a l l be erected in the l o ca t ion determined by the Owners of
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M i l l w o r k Wes t and the Government to t e m p o r a r i l y store m a t e r i a l s removed f r o m B u i l d i n g No.
2. Remove t emporary f e n c i n g a f t e r the Owners of M i l l w o r k West have returned i t ems to
B u i l d i n g No. 2 . S u b m i t d e t a i l s f or review by the C O / C O T R .

1.04 WORK S E Q U E N C E
A. The Contrac tor s h a l l coordinate the s c h e d u l i n g of all work wi th the C O / C O T R and Owners of

M i l l w o r k W e s t . All work s h a l l be c o m p l e t e d in 2002.
B. Work in B u i l d i n g No. 1 and B u i l d i n g No. 2 s h a l l not be p e r f o r m e d s i m u l t a n e o u s l y . Work w i l l

not begin in one b u i l d i n g un t i l all work is c o m p l e t e d in the other b u i l d i n g . Contrac tor s h a l l
coordinate order of work with the C O / C O T R and Owners of M i l l w o r k Wes t .

C. No work s h a l l begin on B u i l d i n g No. 1 or B u i l d i n g No. 2 u n t i l work by others at the new P l a n e r
B u i l d i n g i s c o m p l e t e .

D. Contrac tor s h a l l conduct all work in a manner so as not to i n t e r f e r e wi th the d a i l y op era t i on of
th e M i l l w o r k Wes t business.

1.05 C O N T R A C T O R ' S U S E O F P R E M I S E S
A. Contractor s h a l l coordinate use of the de s ignated areas on the premis e s for the p er f ormance of

the work with the C O / C O T R and Owners of M i l l w o r k Wes t . U t i l i t y companie s s h a l l a l so have
c o m p l e t e access to the proper ty for water and e l e c tr i c service.

B. Only areas approved by the C O / C O T R and Owners of M i l l w o r k Wes t s h a l l be used for storage
of m a t e r i a l s , e q u i p m e n t , etc. E x i s t i n g u t i l i t i e s , structures and stored m a t e r i a l s owned by
M i l l w o r k Wes t s h a l l not be entered upon or in any way d i s turbed by the G o v e r n m e n t ' s removal
contractor and any of its' subcontractors in the per formance of t h i s work.

C. Contrac tor s h a l l assume ful l r e s p o n s i b i l i t y for s a f e t y and security o f a l l h i s / h e r and h i s / h e r
subcontractors m a t e r i a l s and equipment stored on the site.

D. If direc ted by the C O / C O T R , move any stored i tems that i n t e r f e r e wi th op era t i on s of the
Owners of M i l l w o r k Wes t .

E. Obtain and pay for use of a d d i t i o n a l storage or work areas if needed to p e r f o r m the Work.
1.05 O W N E R S OF M I L L W O R K W E S T O C C U P A N C Y

A. Owners of M i l l w o r k West w i l l occupy the improved premise s f o l l o w i n g c o m p l e t i o n of the work
and approva l f rom the C O / C O T R for the conduct of normal business operat ions . Coord ina t e all
construct ion opera t i on s with the C O / C O T R and Owners of M i l l w o r k West to minimize c o n f l i c t
and to f a c i l i t a t e usage.

END OF SECTION

4000-34369 01010-3 6 / 1 1 / 0 2



D I V I S I O N 1 - G E N E R A L R E Q U I R E M E N T S
S E C T I O N 01300

S U B M I T T A L S

PART 1 G E N E R A L
1.01 DESCRIPTION OF REQUIREMENTS

A. T h i s S e c t i o n s p e c i f i e s t h e general m e t h o d s and requirements o f submi s s i on s a p p l i c a b l e t o S h o p
Drawings, Product Data, S a m p l e s , and C o n s t r u c t i o n S c h e d u l e s . D e t a i l e d submi t ta l
requirements are s p e c i f i e d in the t e c h n i c a l S e c t i o n s .

B. All s u b m i t t a l s s h a l l be c l e a r l y i d e n t i f i e d by re f erence to S e c t i o n N u m b e r , Paragraph, Drawing
N u m b e r or Detail as a p p l i c a b l e . S u b m i t t a l s s h a l l be clear and l e g i b l e and of s u f f i c i e n t size for
pre s en ta t i on of data.

1.02 S H O P D R A W I N G S , PRODUCT D A T A , S A M P L E S
A. S h o p Drawings

1. S h o p drawings as s p e c i f i e d in i n d i v i d u a l S e c t i o n s i n c l u d e , cus tom-prepared data such as
f abr i ca t i on and e r e c t i o n / i n s t a l l a t i o n ( w o r k i n g ) drawings , s c h e d u l e d i n f o r m a t i o n , s e t t i n g
diagrams, actual shopwork m a n u f a c t u r i n g in s truc t i ons , custom t e m p l a t e s , sp e c ia l w i r i n g
diagrams, coordinat ion drawings , i n d i v i d u a l system or equ ipment i n s p e c t i o n and test
reports i n c l u d i n g p er f ormance curves and c e r t i f i c a t i o n s , as a p p l i c a b l e to the work.

2. All shop drawings submi t t ed by subcontractors s h a l l be sent d i r e c t l y to the Contrac tor for
checking. The Contractor s h a l l be r e s p o n s i b l e for their submis s ion at the proper t ime so as
to prevent d e l a y s in d e l i v e r y of mat er ia l s .

3. Check all s u b c o n t r a c t o r ' s shop d r a w i n g s r e g a r d i n g measurements, size of members,
material s and d e t a i l s to make sure that they conform to the intent of the Drawings and
related Sec t i on s . Return shop drawings f o u n d to be inaccurate or otherwise in error to the
subcontractors for correction b e f or e submiss ion t h e r e o f .

4. All d e t a i l s on shop drawings s h a l l show c l e a r l y the r e la t i on of the various part s to the main
members and l i n e s of the structure and where correct f a b r i c a t i o n of the work d e p e n d s upon
f i e l d measurements, such measurements s h a l l be made and noted on the drawings b e fore
being submitted.

B. Product Data
1. Product data as s p e c i f i e d in i n d i v i d u a l S e c t i o n s i n c l u d e , standard prepared data for

manufactured produc t s (somet imes referred to as ca ta log data), such as the m a n u f a c t u r e r ' s
product s p e c i f i c a t i o n and i n s t a l l a t i o n in s truc t ions , a v a i l a b i l i t y of colors and pat t erns ,
m a n u f a c t u r e r ' s p r i n t e d s ta t ement s o f c o m p l i a n c e s and a p p l i c a b i l i t y , roughing-in d iagrams
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and t e m p l a t e s , ca ta log cuts, produc t p h o t o g r a p h s , concrete mixes, sieve analyse s ,
r e i n f o r c i n g bar p lac ement d e t a i l s , M a t e r i a l Data S a f e t y S h e e t s , s tandard w ir ing d i a g r a m s ,
p r i n t e d per formance curves and o p e r a t i o n a l - r a n g e d iagrams, p r o d u c t i o n or q u a l i t y control
i n s p e c t i o n and test report s and c e r t i f i c a t i o n s , m i l l r epor t s , p r o d u c t o p e r a t i n g and
maintenance in s truc t ions and recommended s p a r e - p a r t s l i s t i n g and pr in t ed produc t
warranties, as a p p l i c a b l e to the work.

C. S a m p l e s
1. S a m p l e s s p e c i f i e d in i n d i v i d u a l S e c t i o n s i n c l u d e , p h y s i c a l e x a m p l e s of the work such as

s ec t ions of manufac tur ed or f a b r i c a t e d work, s m a l l cuts or containers of ma t e r ia l s , c o m p l e t e
unit s of r e p e t i t i v e l y - u s e d p r o d u c t s , c o l o r / t e x t u r e / p a t t e r n swatches and range sets, s p e c i m e n s
for coordinat ion of vi sual e f f e c t , g r a p h i c symbo l s and u n i t s o f work.

1.03 C O N T R A C T O R ' S R E S P O N S I B I L I T I E S
A. Review shop drawings, product data and s a m p l e s , i n c l u d i n g those by subcontractors, pr i or to

submiss ion to determine and v e r i f y the f o l l o w i n g :
1. F i e l d measurements
2. Field construction cri teria
3. C a t a l o g numbers and s i m i l a r data
4. Conformance with related S e c t i o n s

B. Each shop drawing, s a m p l e and produc t data s u b m i t t e d by the Contractor s h a l l have a f f i x e d to it
the f o l l o w i n g C e r t i f i c a t i o n S t a t e m e n t i n c l u d i n g the C o n t r a c t o r ' s Company name and s igned by
the Contractor: " C e r t i f i c a t i o n S t a t e m e n t : by t h i s s u b m i t t a l , I hereby represent that I have
determined and v e r i f i e d a l l f i e l d measurements, f i e l d construction criteria, mat er ia l s ,
dimens i on s , catalog numbers and s i m i l a r data and I have checked and coordinated each item
with other a p p l i c a b l e approved shop drawings and al l Contract requirements." S h o p drawing s
and product data sheets 11- in x 17-in and s m a l l e r s h a l l be bound together in an o r d e r l y f a s h i o n
and bear the above C e r t i f i c a t i o n S t a t e m e n t on the cover sheet. The cover sheet s h a l l f u l l y
describe the packaged data and i n c l u d e a l i s t i n g of all i tems wi th in the package.

C. Notify the C O / C O T R in wr i t ing , at the t ime of s u b m i t t a l , of any dev ia t i on s in the s u b m i t t a l s
f rom the requirements of the Contract Documents.

D. The review and approval of shop drawings, s a m p l e s or product data by the C O / C O T R s h a l l not
relieve the Contractor f rom the r e s p o n s i b i l i t y for the f u l f i l l m e n t of the terms of the Contract.

E. No por t ion of the work requiring a shop drawing, s ampl e , or product data sha l l be started nor
shal l any mater ial s be f a b r i c a t e d or i n s t a l l e d prior to the a p p r o v a l of such item. F a b r i c a t i o n
p e r f o r m e d , material s purchased or on-site construction a c c o m p l i s h e d which does not conform
to approved shop drawings and data sha l l be at the Contractor's risk. The Government w i l l not
be l i a b l e for any expense or d e l a y due to corrections or remedies required to a c c o m p l i s h
con formi ty .
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F. P r o j e c t work, m a t e r i a l s , f a b r i c a t i o n , and i n s t a l l a t i o n s h a l l c onform to approved shop drawing s ,
a p p l i c a b l e s a m p l e s , and produc t data.

1.04 S U B M I S S I O N R E Q U I R E M E N T S
A. Make s u b m i t t a l s p r o m p t l y in accordance with a p p r o v e d s c h e d u l e and in such sequence as to

cause no d e l a y in the Work or in the work of any other contractor.
B. Each s u b m i t t a l , a p p r o p r i a t e l y coded, w i l l be returned w i t h i n 15 business days f o l l o w i n g rec e ip t

of s u bmi t t a l by the C O / C O T R .
C. N u m b e r of s u b m i t t a l s required:

1. S h o p Drawings: f i v e copies .
2. Product Data: F o u r copies.
3. S a m p l e s : S u b m i t the number stated in the r e s p e c t i v e S e c t i o n s .

D. S u b m i t t a l s s h a l l contain:
1. The date of submission and the date s of any prev iou s submiss ions.
2. The P r o j e c t t i t l e and number.
3. Contractor i d e n t i f i c a t i o n .
4. The names of:

a. Contractor
b. S u p p l i e r
c. M a n u f a c t u r e r

5. I d e n t i f i c a t i o n of the produc t , wi th the section number, page and paragraph(s).
6. Field d imens ions , c l ear ly i d e n t i f i e d as such.
7. Rela t i on to ad ja c en t or cri t ical f ea ture s of the work or mater ia l s .
8. A p p l i c a b l e s tandards, such as ASTM or F e d e r a l S t a n d a r d s numbers.
9. I d e n t i f i c a t i o n of d ev ia t i on s from Contract Documents.
10. I d e n t i f i c a t i o n of revisions on r e s u b m i t t a l s .
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1.05 R E V I E W O F S H O P D R A W I N G S , P R O D U C T D A T A , W O R K I N G D R A W I N G S A N D
S A M P L E S

A. The review of shop drawings , data and s a m p l e s w i l l be for general conformance with the d e s i g n
concept and Contract Documents. T h e y s h a l l not be construed as:
1. p e r m i t t i n g any departure f r o m the Contract r equirement s;
2. r e l i e v i n g the Contractor of r e s p o n s i b i l i t y for any errors, i n c l u d i n g d e t a i l s , d i m e n s i o n s , and

m a t e r i a l s ;
3. a p p r o v i n g departure s f rom d e t a i l s f u r n i s h e d by the C O T R , except as otherwise p r o v i d e d

herein.
B. The Contrac tor remains r e spon s i b l e for d e t a i l s and accuracy, for c o o r d i n a t i n g the work wi th all

other associated work and trades, for s e l e c t i n g f a b r i c a t i o n processes, for t echniques of
as s embly, and for p e r f o r m i n g work in a s a f e manner.

C. S u b m i t t a l s w i l l be returned to the Contrac tor under one of the f o l l o w i n g codes.
Code 1 - "APPROVED" is ass igned when there are no no ta t i on s or comments on the s u b m i t t a l .

W h e n returned under t h i s code the Contractor may release the equ ipment and/or
material for manufacture.

Code 2 - "APPROVED AS N O T E D " . T h i s code is ass igned when a c o n f i r m a t i o n of the
no ta t i on s and comments IS NOT required by the Contractor. The Contractor may
release the equipment or material for manu fa c tur e ; however, all notat ions and
comments must be incorporated into the f i n a l produc t .

Code 3 - "NOT APPROVED" is as s igned when the s u b m i t t a l does not meet the intent of the
Contract Documents. The Contractor must resubmit the entire package revised to
bring the submit tal into conformance. It may be necessary to resubmit using a
d i f f e r e n t m a n u f a c t u r e r / v e n d o r to meet the Contract Documents.

Codes 1 through 3 d e s igna t e the status of the reviewed submi t ta l with Code 6 showing there has
been an attachment of a d d i t i o n a l data.

D. Resubmi t ta l s w i l l be h a n d l e d in the same manner as f i r s t s u b m i t t a l s . On re submi t ta l s the
Contractor s h a l l i d e n t i f y all revisions made to the s u b m i t t a l s , e i ther in wr i t ing on the l e t t er of
transmit tal or on the shop drawings by use of revision t r i a n g l e s or other s imi lar methods. The
resubmittal s ha l l c l ear ly respond to each comment made by the C O / C O T R on the previous
submission. A d d i t i o n a l l y , the Contractor s h a l l direct s p e c i f i c a t t en t i on to any revisions made
other than the corrections requested by the C O / C O T R on previous submissions.

E. Partial s u b m i t t a l s may not be reviewed. The CO w i l l be the only j u d g e as to the c ompl e t en e s s
of a submi t ta l . S u b m i t t a l s not c o m p l e t e w i l l be returned to the Contractor and w i l l be
considered "Not A p p r o v e d " unt i l r e submi t t ed . The C O / C O T R may at his op t i on provide a l i s t
or mark the submit tal d i r e c t i n g the Contractor to the areas that are in compl e t e .
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F. W h e n the s hop drawing s have been c o m p l e t e d to the s a t i s f a c t i o n o f the C O / C O T R , the
Contrac tor s h a l l carry out the cons truct ion in accordance t h e r e w i t h and s h a l l make no f u r t h e r
changes therein except upon writ ten ins truc t ions f r o m the C O / C O T R .

1.06 D I S T R I B U T I O N
A. D i s t r i b u t e r e p r o d u c t i o n s of approved shop drawing s and c op i e s of a p p r o v e d produc t data and

s a m p l e s , where required, to the job si te f i l e and el sewhere as d ir e c t ed by the C O / C O T R .
N u m b e r of copie s s h a l l be as direc ted by the C O / C O T R but s h a l l not exceed f i v e .

1.07 G E N E R A L PROCEDURES F O R S U B M I T T A L S
A. C o o r d i n a t i o n of S u b m i t t a l T i m e s : Prepare and transmit each s u b m i t t a l s u f f i c i e n t l y in advance

of p e r f o r m i n g the re lated work or other a p p l i c a b l e a c t i v i t i e s , or w i th in the t ime s p e c i f i e d in the
i n d i v i d u a l work of other re lated S e c t i o n s , so that the i n s t a l l a t i o n w i l l not be d e layed by
proc e s s ing t ime s i n c l u d i n g d i s a p p r o v a l and r e s u b m i t t a l ( i f r equ ir ed), coordinat ion with other
s u b m i t t a l s , t e s t i n g , pur cha s ing , f a b r i c a t i o n , d e l i v e r y and s i m i l a r sequenced a c t i v i t i e s . No
ex t ens ion of t ime w i l l be authorized because of the C o n t r a c t o r ' s f a i l u r e to transmit s u b m i t t a l s
s u f f i c i e n t l y in advance of the Work.

END OF SECTION
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S E C T I O N 02221
T R E N C H I N G , B A C K F I L L I N G A N D C O M P A C T I O N

PART 1 G E N E R A L
1.01 S C O P E OF WORK

A. F u r n i s h a l l labor, ma t e r ia l s , equipment and i n c i d e n t a l s required and p e r f o r m al l t r e n c h i n g for
p i p e l i n e s a n d appur t enanc e s , i n c l u d i n g drainage, f i l l i n g , b a c k f i l l i n g , d i s p o s a l o f s u r p l u s
material and restoration of trench sur face s and easements.

B. Excavation s h a l l extend to the w i d t h and d e p t h shown on the Drawings or as s p e c i f i e d herein
and s h a l l p r o v i d e s u i t a b l e room for i n s t a l l i n g p i p e , s tructures and appur t enance s .

C. Notify all u t i l i t y companies in w r i t i n g at least 72 hours ( e x c l u d i n g S a t u r d a y s , S u n d a y s and
Legal H o l i d a y s ) b e f or e excavating in any p u b l i c way. A l s o n o t i f y Montana U - D i g T e l e p h o n e
No. 1-800-551-8344 at least 72 hours prior to start of work.

D. F u r n i s h and p l a c e all shee t ing, bracing and s u p p o r t s and s h a l l remove f r o m the excavation all
mater ia l s which the C O / C O T R may deem u n s u i t a b l e for b a c k f i l l i n g . The bottom of the
excavation s h a l l be f i r m , dry and in al l re spec t s , a c c ep tab l e . If c o n d i t i o n s warrant, d e p o s i t
gravel for p i p e b e d d i n g , or gravel refi l l for excavation below grade, d i r e c t l y on the bottom of
the trench i m m e d i a t e l y a f t e r excavation has reached the proper d e p t h and be fore the bottom of
the trench has become s o f t e n e d or d i s turbed by any cause whatever. The l e n g t h of open trench
s h a l l be related c l o s e l y to the rate of p i p e l ay ing . All excavation s h a l l be made in open
trenches.

E. All excavation, t r ench ing and related sh e e t ing , bracing, etc, s h a l l c o m p l y wi th the requirements
of OSHA excavation s a f e t y s tandards (29 CFR Part 1926.650 S u b p a r t P) and to a l l a p p l i c a b l e
F e d e r a l , S t a t e and local requirements. Where c o n f l i c t between OSHA and S t a t e r e g u l a t i o n s
ex i s t s , the more stringent requirements s h a l l a p p l y .

F. Wherever the requirement for 92 percent c ompac t i on is re ferred to herein it s h a l l mean "at least
92 percent of maximum dens i ty as determined by ASTM D 1 5 5 7 , Method D".

G. Prior to the start of work submit the propo s ed method of b a c k f i l l i n g and compact ion to the
C O / C O T R for review.

1.02 R E L A T E D WORK
A. Earthwork d e t a i l s are shown on the Drawings.
B. Concrete and r e i n f o r c i n g steel is i n c l u d e d in S e c t i o n 03301.
C. El e c t r i ca l is in c luded in Sec t i on 16020.

P A R T 2 P R O D U C T S ( N O T U S E D )
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PART 3 E X E C U T I O N
3.01 T R E N C H E X C A V A T I O N

A. T r e n c h excavation s h a l l i n c l u d e material of every d e s c r i p t i o n and of whatever substance
encountered, except rock and bou lder s . Pavement s h a l l be cut wi th a saw, wheel or p n e u m a t i c
chi s e l a l o n g s tra ight l ine s be fore excavating.

B. Strip and s t o c k p i l e t o p s o i l f rom grassed areas crossed by trenches. At the C o n t r a c t o r ' s o p t i o n ,
t o p s o i l may be otherwise d i s p o s e d of and r e p l a c e d , when required, wi th approved t o p s o i l of
equal q u a l i t y .

C. W h i l e excavating and b a c k f i l l i n g i s in progres s , t r a f f i c s h a l l be ma in ta ined , and all u t i l i t i e s and
other p r o p e r t y protec t ed as d irec t ed by the C O / C O T R .

D. Trenche s s h a l l be excavated to the d e p t h i n d i c a t e d on the Drawings and in w i d t h s s u f f i c i e n t for
l a y i n g the p i p e , bracing and for p u m p i n g and dra inage f a c i l i t i e s . The bottom of the excavations
s h a l l be f i r m and dry and in all r e spec t s a c c e p t a b l e to the C O / C O T R . Trench w i d t h s h a l l be
prac t i ca l minimum.

E. Excavation and dewater ing sha l l be a c c o m p l i s h e d by me thod s which preserve the undi s turbed
state of subgrade s o i l s . The trench may be excavated by machinery to, or j u s t below the
de s igna t ed subgrade, prov ided that material r emain ing in the bottom of the trench is no more
than s l i g h t l y d i s turbed . S u b g r a d e s o i l s which become s o f t , loose, "quick", or otherwise
u n s a t i s f a c t o r y as a result of inadequate excavat ion, dewat er ing or other construction me thod s
s h a l l be removed and replaced by screened gravel fill as required by the C O / C O T R at the
C o n t r a c t o r ' s expense.

F. C l a y and organic s i l t s o i l s are p a r t i c u l a r l y s u s c e p t i b l e to d i s turbance due to construction
operat ions . When excavation is to end in such s o i l s , use a smooth-edge bucket to excavate the
last 1 - f t o f d e p t h .

G. Where p i p e is to be l a i d in screened gravel b e d d i n g , the trench may be excavated by machinery
to the normal d e p t h of the p i p e prov ided that the material remaining in the bottom of the trench
is no more than s l i g h t l y d i s turbed .

H. Where p i p e is to be la id d i r e c t l y on the trench bottom, f i n a l excavation at the bottom of the
trench s h a l l be p e r f o r m e d manua l ly , p r o v i d i n g a f l a t - b o t t o m true to grade upon undis turbed
material. Bell holes shal l be made as required.

3.02 DISPOSAL OF MATERIALS
A. Excavated material sha l l be stacked without excessive surcharge on the trench bank or

obs truc t ing free access to hydrants and gate valves. Inconveni ence to t r a f f i c and abutters s h a l l
be avoided as much as p o s s i b l e . Excavated material s h a l l be segregated for use in b a c k f i l l i n g
as s p e c i f i e d below.

B. It is e x p r e s s l y understood that no excavated material s h a l l be removed from the site of the work
or d i s p o s e d of, except as d irec t ed by the C O / C O T R . W h e n removal of s u r p l u s mat er ia l s has
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been approved by the C O / C O T R , d i s p o s e of such s u r p l u s mater ia l in approved d e s i g n a t e d
areas.

C. S h o u l d c o n d i t i o n s make it i m p r a c t i c a b l e or u n s a f e to stack material a d j a c e n t to the trench, the
material s h a l l be hau l ed and stored at a l o c a t i o n p r o v i d e d . W h e n required, it s h a l l be
re-handled and used in b a c k f i l l i n g the trench.

3.03 S H E E T I N G A N D B R A C I N G
A. F u r n i s h , put in p l a c e and maintain she e t ing and bracing required by F e d e r a l , S t a t e or local

s a f e t y requirements to s uppor t the s id e s of the excavation and prevent lo s s of ground which
cou ld endanger per sonne l , damage or d e l a y the work or endanger a d j a c e n t structures. If the
C O / C O T R is of the o p i n i o n that at any po in t s u f f i c i e n t or p r o p e r s u p p o r t s have not been
p r o v i d e d , h e / s h e may order a d d i t i o n a l s u p p o r t s p l a c e d at the expense of the Contractor.
C o m p l i a n c e with such order s h a l l not re l ieve the Contrac tor f rom h i s / h e r r e s p o n s i b i l i t y for the
s u f f i c i e n c y of such s u p p o r t s . Care s h a l l be taken to prevent voids o u t s i d e of the s h e e t ing , but if
vo id s are f o r m e d , they s h a l l be i m m e d i a t e l y f i l led and rammed.

B. W h e n moveable trench bracing such as trench boxes, moveable s h e e t ing , shoring or p l a t e s are
used to s u p p o r t the s ide s of the trench, care s h a l l be taken in p l a c i n g and moving the boxes or
s u p p o r t i n g bracing to prevent movement of the p i p e , or d i s turbance of the p i p e b e d d i n g and the
screened gravel b a c k f i l l .
1. When i n s t a l l i n g r ig id p i p e (R.C., V.C. , A.C., etc), any por t i on of the box e x t e n d i n g below

mid d iame t e r s h a l l be raised above t h i s po int prior to moving the box ahead to i n s t a l l the
next p i p e . T h i s i s to prevent the s eparat ion of i n s t a l l e d p i p e j o i n t s due to movement of the
box.

2. When i n s t a l l i n g f l e x i b l e p i p e ( P V C , etc), trench boxes, moveable sh e e t ing , shor ing or
p l a t e s s h a l l not be a l l owed to extend below m i d - d i a m e t e r of the p i p e . As trench boxes,
moveable sheet ing, shoring or p l a t e s are moved, screened gravel s h a l l be p la c ed to fill any
voids created and the screened gravel and b a c k f i l l s h a l l be recompacted to prov id e u n i f o r m
side suppor t f or the p i p e .

C. Permis s ion w i l l be given to use steel s h e e t ing in l i e u of wood sh e e t ing for the entire job
wherever the use of sheet ing is necessary. The cost for use of s h e e t ing w i l l be i n c l u d e d in the
bid i tems for p i p e and s h a l l i n c l u d e ful l c ompensa t i on for d r i v i n g , bracing and later removal of
shee t ing.

D. All shee t ing and bracing shal l be c a r e f u l l y removed in such manner as not to endanger the
construction of other structures, u t i l i t i e s , or proper ty , whether p u b l i c or private. All voids le f t
a f t e r wi thdrawal of shee t ing s h a l l be i m m e d i a t e l y r e f i l l e d wi th sand by ramming with t o o l s
e s p e c i a l l y adapted to that purpose , by watering or otherwise as d ir e c t ed .

E. No payment w i l l be given for shee t ing, bracing, etc, d u r i n g the progress of the work. No
payment w i l l be given for shee t ing which has a c t u a l l y been left in the trench for the
convenience of the Contractor.

F. S h e e t i n g driven below mid-d iamet er of any p i p e s h a l l remain in p l a c e from the driven e l eva t i on
to at least 1 - f t above the top of the p i p e .
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3.04 T E S T P I T S
A. Excavation of test p i t s may be required for the p u r p o s e of l o c a t i n g underground u t i l i t i e s or

structures as an aid in e s t a b l i s h i n g the preci se l o c a t i o n of new work.
B. T e s t p i t s s h a l l be b a c k f i l l e d as soon as the desired i n f o r m a t i o n has been ob ta ined. The

b a c k f i l l e d surface s h a l l be maintained in a s a t i s f a c t o r y c o n d i t i o n for travel u n t i l r e sur faced as
s p e c i f i e d .

3.05 E X C A V A T I O N BELOW GRADE A N D R E F I L L
A. Whatever the nature of un s tab l e material encountered or the groundwater c o n d i t i o n s , trench

drainage s h a l l be c o m p l e t e and e f f e c t i v e .
B. If the Contrac tor excavates below grade through error or for the C o n t r a c t o r ' s own convenience,

or through f a i l u r e to p r o p e r l y dewater the trench, or d i s t u r b s the subgrade be fore d ewat er ing is
s u f f i c i e n t l y c o m p l e t e , he may be direc ted by the C O / C O T R to excavate below grade as set f o r t h
in the f o l l o w i n g paragraph , in which case the work of e x cava t ing below grade and f u r n i s h i n g
and p l a c i n g the refill s h a l l be p e r f o r m e d at his own expense.

C. If the material at the l eve l of trench bottom cons i s t s of f i n e sand, sand and s i l t or s o f t earth
which may work into the screened gravel n o t w i t h s t a n d i n g e f f e c t i v e drainage, the subgrade
material s h a l l be removed to the extent d i r e c t ed and the excavation r e f i l l e d with a 6-in layer of
coarse sand, or a mixture graded f rom coarse sand to the f i n e peas tone, as approved by the
C O / C O T R , to form a f i l t e r layer pre s erv ing the vo id s in the gravel bed of the p i p e . The
c o m p o s i t i o n and gradat ion of gravel s h a l l be approved by the C O / C O T R prior to p lacement .
Screened gravel sha l l then be p l a c e d in 6-in layers t h o r o u g h l y compacted up to the normal
grade o f the p i p e . If directed by the C O / C O T R , approved sandy gravel f i l l s ha l l be used for
r e f i l l o f excavation below grade.

D. G e o t e x t i l e f i l t e r f a b r i c may be sub s t i tu t ed for f i l t e r layer i f approved by the C O / C O T R . Fil ter
f a b r i c s ha l l be M i r a f i 500X; or equal.

3.06 B A C K F I L L I N G
A. As soon as p r a c t i c a b l e a f t e r the p i p e has been l a i d and j o i n t e d , b a c k f i l l i n g sha l l begin and

t h e r e a f t e r be prosecuted e x p e d i t i o u s l y . B e d d i n g gravel , as s p e c i f i e d for the t y p e of p i p e
i n s t a l l e d , s h a l l be p la c ed up to 1 - f t over the p i p e .

B. An imperv iou s dam or bulkhead c u t o f f of clay or other imperv i ou s material sha l l be constructed
in the trench as d i r e c t ed , to interrupt the unnatural f l o w of groundwater a f t e r construction is
c o m p l e t e d . The dam s h a l l be e f f e c t i v e l y keyed into the trench bottom and s i d e w a l l s . Provide
at least one c lay or other impervious material dam in the p i p e b e d d i n g between each manhole
where directed or every 300- f t , whichever is less.

C. Where the p i p e s are la id cross-country, the remainder of the trench s h a l l be filled with common
fill material in layers not to exceed 3 - f t and mounded 6-in above the e x i s t i n g grade or as
direc t ed . Where a loam or gravel surface ex i s t s pr ior to cross-country excavations, it s ha l l be
removed, conserved and replaced to the full or ig ina l d e p t h as part of the work under the p i p e
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i tems. In some areas it may be necessary to remove excess mater ial d u r i n g the c l e a n - u p
process, so that the ground may be restored to its o r i g i n a l l eve l and c o n d i t i o n .

D. Where the p i p e s are l a i d in streets, the remainder of the trench up to a d e p t h of 1-ft (20-in for
S t a t e H i g h w a y s below the bottom of the s p e c i f i e d permanent p a v i n g s h a l l b e b a c k f i l l e d wi th
common fi l l material in layers not to exceed 1 - f t and t h o r o u g h l y compac t ed . The subbase layer
for p a v i n g s h a l l be of 3/4-in crushed stone base course as a p p r o v e d by the C O / C O T R
t h o r o u g h l y compacted in 6-in layers.

E. To prevent l o n g i t u d i n a l movement of the p i p e , d u m p i n g b a c k f i l l material into the trench and
then s p r e a d i n g w i l l not be p ermi t t ed u n t i l s e l e c t ed mat er ia l or screened gravel has been p l a c e d
and compacted to a l eve l 1 - f t over the p i p e .

F. B a c k f i l l s h a l l be brought up evenly on all s ides. Each layer of b a c k f i l l material s h a l l be
t h o r o u g h l y compacted by r o l l i n g , t a m p i n g , or v i b r a t i n g wi th mechanical c o m p a c t i n g equ ipmen t
or hand t a m p i n g , to 92 percent compaction. If r o l l i n g is e m p l o y e d , it s h a l l be by use of a
s u i t a b l e r o l l e r or tractor, being care fu l t o compact the f i l l throughout the fu l l w i d t h o f the
trench.

G. W a t e r j e t t i n g or p u d d l i n g may be used unle s s the refill contains too great a p r o p o r t i o n of c lay or
loam to permit s a t i s f a c t o r y drying. Water j e t t i n g s h a l l consist o f u s ing a s u i t a b l e l e n g t h o f p i p e
at leas t 1 - 1 / 4 - i n in d iameter f i t t e d with quick ac t ing valve and s u f f i c i e n t hose to connect to
hydrant or p u m p having adequate pressure and capac i ty . The ful l d e p t h o f b a c k f i l l s h a l l be
t h o r o u g h l y inundat ed by t h r u s t i n g the p i p e into the f i l l a t f r equen t in t erva l s with the valve open
u n t i l all s l u m p i n g ceases. Where b a c k f i l l is compac t ed by p u d d l i n g , it s h a l l be done by
d e p o s i t i n g in water. Water for j e t t i n g or p u d d l i n g may be obtained f rom C i t y of L i b b y with
p r o p e r a p p r o v a l in advance of the work. Water may be f u r n i s h e d f rom these hydrants if
reasonable care is exercised in its use and when approved by the Water Department.

H. If water r e s t r i c t i on s are in force , obtain water elsewhere, or compact the b a c k f i l l by other
approved methods at no a d d i t i o n a l cost to t h i s Contract.

I. Where other methods are not pra c t i cab l e , compact ion s h a l l be by use of hand or p n e u m a t i c
ramming with t o o l s w e i g h i n g at least 20 I b s . The material be ing spread and compacted in
layers not over 6-in thick. If necessary, s p r i n k l i n g s h a l l be e m p l o y e d in c o n j u n c t i o n with
r o l l i n g or ramming.

J. B a c k f i l l around structures sha l l be se lected common fil l m a t e r i a l , may be compacted by
p u d d l i n g where approved by the C O / C O T R . All b a c k f i l l s h a l l b e c ompac t ed , e s p e c i a l l y under
and over p i p e s connected to the structures.

K. S u b j e c t to the approval of the C O / C O T R , f r a g m e n t s of l e d g e and bou lder s s m a l l e r than 6-in
may be used in trench b a c k f i l l p r o v i d i n g that the quant i ty in the o p i n i o n of the C O / C O T R , is
not excessive. Rock f r a g m e n t s s h a l l not be p l a c e d u n t i l the p i p e has at least 2- f t of earth cover.

S m a l l stones and rocks sha l l be p lac ed in t h i n layers a l t e r n a t i n g with earth to ensure that all
voids are c o m p l e t e l y f i l l e d . Fill shal l not be d r o p p e d into the trench in a manner to endanger
the p i p e .
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L. Bituminou s p a v i n g s h a l l not be p l a c e d in b a c k f i l l i n g u n l e s s s p e c i f i c a l l y p e r m i t t e d , in which
case it s h a l l be broken up as d irec t ed by the C O / C O T R . F r o z e n material s h a l l not be used
under any circumstances.

M. All road sur face s s h a l l b e broomed and hose-cleaned i m m e d i a t e l y a f t e r b a c k f i l l i n g . Dust
control measures s h a l l be emp loyed at all t imes.

3.07 R E S T O R I N G T R E N C H S U R F A C E
A. Where the trench occurs ad ja c en t to paved s treet s , paved p a r k i n g areas, concrete s lab s on grade,

in s h o u l d e r s , s i d e w a l k s , or in cross-country areas, t h o r o u g h l y c o n s o l i d a t e the b a c k f i l l and s h a l l
maintain the sur face a s the work progresses. If s e t t l e m e n t takes p l a c e , i m m e d i a t e l y d e p o s i t
a d d i t i o n a l f i l l t o restore the level o f the ground.

B. In and a d j a c e n t to s treet s , the top 12-in layer (20-in in S t a t e H i g h w a y s ) of trench b a c k f i l l s h a l l
consist of compacted bank-run gravel approved by the C O / C O T R . S h o u l d the Contractor wish
to use material excavated f rom the trench as gravel subbase for pavement r ep la c ement , the
Contractor, at h i s / h e r own expense , have s a m p l e s of the material te s ted by an i n d e p e n d e n t
t e s t i n g laboratory at interval s not to exceed 5 0 0 - f t , in order to e s t a b l i s h its c o m p l i a n c e wi th the
s p e c i f i c a t i o n s . Only material which has been te s t ed and approv ed by the C O / C O T R s h a l l be
a l l o w e d to be incorporated into the work.

C. The surface of any driveway or any other area which is d i s t urb ed by the trench excavation and
which is not a part of the paved road s h a l l be restored to a c o n d i t i o n at least equal to that
e x i s t i n g be fore work began.

D. In sections where the p i p e l i n e passes through grassed areas, and at the C o n t r a c t o r ' s own
expense, remove and r ep la c e the sod, or loam and seed the surface to the s a t i s f a c t i o n of the
C O / C O T R .

END OF SECTION
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S E C T I O N 03301
C O N C R E T E A N D R E I N F O R C I N G S T E E L

PART 1 G E N E R A L
1.01 S C O P E OF WORK

A. F u r n i s h al l labor, mater ia l s , equipment and i n c i d e n t a l s required and i n s t a l l al l concrete work
c o m p l e t e as shown on the Drawings and as s p e c i f i e d herein.

1.02 R E L A T E D WORK
A. Earthwork requirements are shown on the Drawings. T r e n c h i n g , b a c k f i l l i n g and compac t i on

requirements are provided in S e c t i o n 02221.
1.03 S U B M I T T A L S

A. S u b m i t , in accordance with S e c t i o n 01300, s h o p drawing s and product data. S u b m i t t a l s s h a l l
i n c l u d e t h e f o l l o w i n g :
1. Concrete mix for each f o r m u l a t i o n of concrete p r o p o s e d for use i n c l u d i n g constituent

q u a n t i t i e s per cubic yard, water c e m e n t i t i o u s ratio, type and manufac turer of cement.
2. P l a c i n g drawings and bar b e n d i n g d e t a i l s in c o n f o r m i t y wi th the recommendations of ACI

315.
3. T e c h n i c a l data on all mater ia l s and component s .
4. Mater ia l S a f e t y Data S h e e t s (MSDS) for al l concrete admix ture s and curing agents.
5. A concrete p lac ement p l a n showing propo s ed l o c a t i o n s of construction j o i n t s and a

d e s c r i p t i o n o f th e c o n t r a c t o r ' s proposed m e t h o d s o f concrete p la c ement . The p l a n s h a l l
addres s cold or hot weather concrete procedures as a p p r o p r i a t e . The p l a n sha l l describe
the work forc e and equipment the contractor p l a n s to use to p l a c e , screed and f i n i s h each
high early strength concrete p la c emen t .

B. T e s t Report s
1. S i e v e analy s i s of f i n e and coarse aggregates.
2. Concrete mix for each f o r m u l a t i o n of concrete propo s ed for use i n c l u d i n g const i tuent

quant i t i e s per cubic yard, water c ement i t i ou s ratio, t y p e and manufacturer of cement, and
e i ther a. or b. below.
a. Standard deviation data for each propo s ed concrete mix based on s ta t i s t i ca l records.
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b. W a t e r c emen t i t i ou s ratio curve for each p r o p o s e d concrete mix based on laboratory
tests. Give average c y l i n d e r s t r e n g t h test r e s u l t s at 7 days for laboratory concrete mix
de s ign s . Prov ide r e s u l t s of 3, 7 and 28 day t e s t s if a v a i l a b l e .

C. C e r t i f i c a t i o n s
1. C e r t i f y admixture s used in the same concrete mix are c o m p a t i b l e wi th each other and the

aggregates.
1.04 R E F E R E N C E S T A N D A R D S

A . American S o c i e t y f o r T e s t i n g a n d M a t e r i a l s ( A S T M )
1 . A S T M A 8 2 - Standard S p e c i f i c a t i o n f o r S t e e l W i r e , P l a i n , f o r Concrete Rein for c emen t .
2 . A S T M A 1 8 5 - Standard S p e c i f i c a t i o n f o r S t e e l W e l d e d W i r e F a b r i c , P l a i n f o r Concrete

Reinforc ement .
3 . ASTM A 6 1 5 - S t a n d a r d S p e c i f i c a t i o n f o r Deformed and P l a i n B i l l e t - S t e e l Bars f o r

Concrete Reinforcement.
4. ASTM C31 - Standard Practice for M a k i n g and C u r i n g Concrete T e s t S p e c i m e n s in the

F i e l d .
5. ASTM C33 - Standard S p e c i f i c a t i o n f or Concrete A g g r e g a t e s .
6 . ASTM C94 - S t a n d a r d S p e c i f i c a t i o n for Ready-Mixed Concrete.
7. ASTM C143 - Standard T e s t Method f or S l u m p o f H y d r a u l i c Cement Concrete
8. ASTM C 1 5 0 - Standard S p e c i f i c a t i o n f or P o r t l a n d Cement
9. ASTM C 1 7 3 - Standard Tes t Method for Air Content o f F r e s h l y Mixed Concrete by the

V o l u m e t r i c M e t h o d .
10. ASTM C231 - Standard T e s t Method for Air Content o f F r e s h l y Mixed Concrete by the

Pressure Method.
1 1 . A S T M C260 - Standard S p e c i f i c a t i o n f o r A i r - E n t r a i n i n g A d m i x t u r e s f o r Concrete.
12. ASTM C494 - Standard S p e c i f i c a t i o n for Chemical Admix tur e s for Concrete.
1 3 . A S T M C920 - Standard S p e c i f i c a t i o n f o r E l a s t o m e r i c J o i n t S e a l a n t s .
14. ASTM D1752 - Standard S p e c i f i c a t i o n for Pre formed S p o n g e Rubber and Cork Expans ion

J o i n t F i l l e r s f o r Concrete Paving a n d S t r u c t u r a l Cons truc t ion.
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B. Amer i can Concre te I n s t i t u t e (ACI).
1 . A C I 2 1 1 . 1 - S t a n d a r d Pract ice f o r S e l e c t i n g P r o p o r t i o n s f o r N o r m a l , H e a v y w e i g h t a n d

Mass Concrete.
2. ACI 301 - S t a n d a r d S p e c i f i c a t i o n for S t r u c t u r a l Concrete.
3. ACI 305R - Hot W e a t h e r Concre t ing .
4. ACI 306R - C o l d W e a t h e r Concre t ing.
5. ACI 315 - D e t a i l s and D e t a i l i n g of Concrete Rein for c ement .
6. ACI 318 - B u i l d i n g Code Requirements for Struc tura l Concrete.

C . Concrete R e i n f o r c i n g S t e e l I n s t i t u t e ( C R S I )
1. MSP - Manual of S t a n d a r d Practice

D. Where re f erence is made to one of the above s tandards , the revision in e f f e c t at the t ime of bid
o p e n i n g s h a l l a p p l y .

1.05 Q U A L I T Y A S S U R A N C E
A. If, d u r i n g the progres s of the work, it is i m p o s s i b l e to secure concrete of the required

w o r k a b i l i t y and s trength with the mater ia l s be ing f u r n i s h e d , the C O / C O T R may order such
changes in p r o p o r t i o n s or m a t e r i a l s , or both, as may be necessary to secure the de s ired
p r o p e r t i e s . All changes so ordered shal l be made at the C o n t r a c t o r ' s expense.

B. R e i n f o r c e d concrete s h a l l c o m p l y with ACI 318.
C. All t e s t i n g and in sp e c t i on services required, unl e s s otherwise s p e c i f i e d , s h a l l be provided and

paid for by the Government. T e s t i n g necessary to e s t a b l i s h the concrete mixes s h a l l be
p e r f o r m e d by and at the expense of the Contractor. M e t h o d s of t e s t i n g s h a l l c o m p l y w i t h the
la t e s t a p p l i c a b l e A S T M standards.

1.06 D E L I V E R Y , S T O R A G E A N D H A N D L I N G
A. R e i n f o r c i n g steel s h a l l be s h i p p e d and stored with bars of the same size and shape f a s t e n e d

b u n d l e s with durab l e tags, marked in a l e g i b l e manner with waterproof markings showing the
same des ignations as shown on the submitted p l a c i n g drawings. Rein for c ing steel shall be free
f rom m i l l s cale, loose rust, d i r t , grease, or other f o r e i g n matter. Store off the ground and
protect from moisture, d i r t , o i l , or other in jur i ou s contaminants .

B. Produc t s s h a l l be stored in c o n f o r m i t y with the m a n u f a c t u r e r ' s recommendations.
C. S a n d , aggregates and cement sha l l be stored or s t o c k p i l e d in c o n f o r m i t y with the

recommendations of ACI 301.
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PART 2 P R O D U C T S
2.01 G E N E R A L

A. The use of m a n u f a c t u r e r ' s name and model or ca ta l og number is for the p u r p o s e of e s t a b l i s h i n g
the s tandard of q u a l i t y and general c o n f i g u r a t i o n de s ired .

B. Like i tems of m a t e r i a l s s h a l l be the end p r o d u c t s of one manufac turer in order to p r o v i d e
s t a n d a r d i z a t i o n f or appearance , maintenance and m a n u f a c t u r e r ' s service.

C. M a t e r i a l s s h a l l c o m p l y wi th t h i s S e c t i o n and any a p p l i c a b l e S t a t e or l o ca l requirements .
2.02 MATERIALS

A. Cement s h a l l b e d o m e s t i c p o r t l a n d cement c o n f o r m i n g t o ASTM C 1 5 0 . The a l l o w a b l e type s o f
cement for each concrete c la s s are shown in T a b l e 1. Air e n t r a i n i n g cements s h a l l not be used.

B. F i n e aggregate s h a l l be washed inert natural sand c o n f o r m i n g to the requirements of ASTM
C33.

C. Coarse aggregate s h a l l be a w e l l - g r a d e d crushed stone or washed gravel c o n f o r m i n g to the
requirements o f ASTM C33, size 67. L i m i t s o f Dele t er ious S u b s t a n c e s and P h y s i c a l Proper ty
Requirements s h a l l be as recommended for severe weathering regions.

D. Water s h a l l be p o t a b l e , clean and free from i n j u r i o u s amounts of o i l s , ac id s , a l k a l i s , organic
matter, or other d e l e t e r i o u s substances.

E. Concrete admix ture s s h a l l be f r e e of c h l o r i d e s and a l k a l i s (excep t for those a t t r i b u t a b l e to
water). W h e n it is required to use more than one admixture in a concrete mix, the admix tur e s
s h a l l be f rom the same manufacturer. A d m i x t u r e s sha l l be c o m p a t i b l e wi th the concrete mix
i n c l u d i n g other admix ture s [and s h a l l be s u i t a b l e for use in contact with p o t a b l e water a f t e r 30
days of concrete c u r i n g ] .
1 . Air e n t r a i n i n g a d m i x t u r e s h a l l c o m p l y with ASTM C260. P r o p o r t i o n i n g and m i x i n g s h a l l

be in accordance with m a n u f a c t u r e r ' s recommendations.
2. W a t e r r educ ing admix tur e s h a l l c o m p l y with ASTM C494, T y p e A. P r o p o r t i o n i n g and

m i x i n g s h a l l be in accordance with m a n u f a c t u r e r ' s recommendations.
3. A d m i x t u r e s causing retarded or accelerated s e t t ing of concrete s h a l l not be used without

written a p p r o v a l f rom the C O / C O T R . When a l l o w e d , the admix ture s s h a l l be r e tard ing or
ac c e l e ra t ing water r educ ing admixtures.

F. R e i n f o r c i n g steel bars s h a l l b e d e f o r m e d , intermediate grade, steel c o n f o r m i n g to ASTM A 6 1 5
Grade 60.

G. W e l d e d steel wire f a b r i c s ha l l conform to ASTM A 1 8 5 .
H. Tie wires for r e i n f o r c i n g steel s h a l l be 16 gauge or heavier, b lack annealed wire.
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I. Precast concrete b l o ck bar s u p p o r t s s h a l l c on form to CRSI - Manual o f S t a n d a r d Prac t i c e
( M S P ) f o r Precast Concrete B a r S u p p o r t s .

J . P r e m o l d e d j o i n t f i l l e r s h a l l b e s e l f - e x p a n d i n g cork, c o n f o r m i n g t o A S T M D 1 7 5 2 , T y p e I I I . T h e
th i ckne s s s h a l l be 3 /4- in un l e s s shown otherwise on the Drawings.

K. S e a l a n t s h a l l a t r a f f i c - g r a d e , p o l y u r e t h a n e , e l a s t omer i c sealant c o n f o r m i n g to ASTM C920 and
s h a l l b e S i k a f l e x 2 c NS TG by S i k a C o r p o r a t i o n , L y n d h u r s t , NJ, or equal.

2.03 MIXES
A. S e l e c t p r o p o r t i o n s of i n g r e d i e n t s to meet the d e s i g n s trength and mat e r ia l s l i m i t s s p e c i f i e d in

T a b l e 1 and to produce concrete having p r o p e r p l a c a b i l i t y , d u r a b i l i t y , s trength, appearance and
other required p r o p e r t i e s . P r o p o r t i o n i n g r e d i e n t s to produce a homogenous mixture which w i l l
r e a d i l y work into corners and ang l e s of f o r m s and around re in forc ement without p e r m i t t i n g
mater ia l s to segregate or a l l o w i n g excessive f r e e water to c o l l e c t on the surface.

B. The de s ign of each mix s h a l l be based on standard d e v i a t i o n data of prior mixes wi th e s s e n t i a l l y
the same p r o p o r t i o n s of the same c on s t i t u en t s or, if not a v a i l a b l e , be d e v e l o p e d by i n d e p e n d e n t
t e s t i n g laboratory a c c e p t a b l e to the C O / C O T R engaged by and at the expense of the Contractor.
Accep tanc e of mixes based on standard d e v i a t i o n s h a l l be based on the m o d i f i c a t i o n f a c t o r s for
standard d e v i a t i o n te s t s contained in ACI 318. A c c e p t a n c e of mixes based on laboratory t e s t s
s h a l l be based on s t r ength s greater than the s p e c i f i e d de s ign s t r ength s s p e c i f i e d in T a b l e 1.
The water content of the concrete mixes to be used, as de t ermined f rom the curve, s h a l l
correspond to s trengths 16 percent greater than the s p e c i f i e d de s ign s trength. The r e s u l t i n g mix
s h a l l not c o n f l i c t wi th the l i m i t i n g values for maximum water cement i t ious ratio and net
minimum cement i t i ou s content as s p e c i f i e d in T a b l e 1.

C. C o m p r e s s i o n T e s t s : Prov ide t e s t i n g of the propo s ed concrete mix or mixes to demons tra t e
c ompl ianc e with the compres s ion s t r ength requirements in c o n f o r m i t y with the above
paragraph.

D. Entrained air, as measured by ASTM C 2 3 1 , s h a l l be as shown in T a b l e 1.
E. S l u m p of the concrete as measured by ASTM C143, s h a l l be as shown in T a b l e 1.
F. Propor t i on admix ture s according to the m a n u f a c t u r e r ' s recommendations. Two or more

admixtures s p e c i f i e d may be used in the same mix provided that the admixture s in c omb ina t i on
retain full e f f i c i e n c y and have no d e l e t e r i o u s e f f e c t on the concrete or on the p r o p e r t i e s of each
other.

T A B L E 1

C l a s s
Design
S t r e n g t h
( 1 )

Cement.
A S T M
C 1 5 0

Cement
Content
( 2 )

W / C
( 3 )

WR
(4)

S l u m p
Range
I n c h e s

D 4000 T y p e III 560 0.44 max. Yes 1 3-5
All concrete c la s s e s s h a l l have 3.5 to 5 percent air entrainment.
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N O T E S :
(1) M i n i m u m compres s ive s t r e n g t h a t 7 days
(2) M i n i m u m cement content in I b s / c u yd
(3) W/C i s Water Cement rat io
(4) WR is water r educ ing a d m i x t u r e

2.04 M E A S U R I N G , B A T C H I N G , M I X I N G A N D T R A N S P O R T I N G C O N C R E T E
A. Measuring, ba t ch ing, m i x i n g and t r a n s p o r t i n g concrete s h a l l conform to ASTM C94 and the

requirements herein, or as otherwise a p p r o v e d in w r i t i n g by the C O / C O T R .
B. Ready-mixed concrete, whether produced by a concrete s u p p l i e r or the Contractor s h a l l

conform to the requirements above. No hand m i x i n g w i l l be p e r m i t t e d .
C. A d m i x t u r e s s h a l l be d i s p e n s e d into the batch in c o n f o r m i t y with the recommendat ions of the

manufac turer of the admixture s .
D. Concrete s h a l l be mixed u n t i l there is u n i f o r m d i s t r i b u t i o n of the material s and s h a l l be

discharged c o m p l e t e l y b e f or e the mixer is recharged. The mixer sha l l be rotated at a speed
recommended by the mixer m a n u f a c t u r e r and m i x i n g s h a l l be continued for at least 1 - 1 / 2
minutes a f t e r all the mat er ia l s are in the mixer. Concrete s h a l l be p l a c e d wi th in 1 - 1 / 2 hours of
the t ime at which water was f i r s t a d d e d , otherwise it s h a l l be r e j e c t ed . Concrete which has been
remixed or re t empered, or to which an excess amount of water has been a d d e d , s h a l l a l so be
r e j e c t e d .

2.05 F O R M S
A. F o r m s s h a l l be f r e e f rom roughness and i m p e r f e c t i o n s , s u b s t a n t i a l l y water t ight and a d e q u a t e l y

braced and tied to prevent motion when concrete is p l a c e d . No wooden spreaders w i l l be
al l owed in the concrete.

B. Wire t ie s w i l l not be a l l o w e d . M e t a l t i e s or anchorages which are necessary wi th in the f o r m s
s h a l l be so constructed that the metal work can be removed for a d e p t h of at least 1-in f rom the
sur face of the concrete without i n j u r y to such sur fac e by s p a l l i n g or otherwise. F o r m s s h a l l be
t h o r o u g h l y cleaned be fore u s ing and s h a l l be treated with o i l , or other approved material .

C. All exposed edges of the f i n i s h e d concrete s h a l l be chamfered 3/4-in.
P A R T S E X E C U T I O N
3.01 R E I N F O R C I N G S T E E L

A. R e i n f o r c i n g steel s h a l l be accurate ly f a b r i c a t e d to the d imens ions shown. Bars s h a l l be bent
around a revo lv ing c o l l a r having a diameter of not l e s s than that recommended in ACI 318. All
bars sha l l be bent co ld .

B. U n l e s s otherwise shown, s p l i c e s in r e i n f o r c i n g steel s h a l l be l a p p e d in c o n f o r m i t y with ACI 318
but not l e s s than 24 diameters . All bar s p l i c e s s h a l l be s taggered wherever p o s s i b l e . When
s p l i c i n g bars of d i f f e r e n t d iameter s , the l e n g t h of lap is based on the larger bar.
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C. S p l i c e s in we lded wire f a b r i c s h a l l be l a p p e d not l e s s than 1 - 1 / 2 courses or 12-in, whichever is
greater. W i r e f a b r i c s p l i c e s s h a l l be t i ed t oge ther wi th wire t i e s spaced no more than 24-in on
center.

D. Before being p l a c e d in p o s i t i o n , r e i n f o r c e m e n t s h a l l be t h o r o u g h l y cleaned of loose m i l l and
rust scale, d ir t and other coa t ing s , i n c l u d i n g ice, that reduce or destroy bond. Where there is a
d e l a y in d e p o s i t i n g concrete a f t e r the r e i n f o r c e m e n t is in p la c e . Bars sha l l be r e in sp e c t ed and
cleaned when necessary.

E. Reinforcement which is to be expo s ed for a c o n s i d e r a b l e l e n g t h of time a f t e r be ing p l a c e d s h a l l
be given a heavy coat of cement grout.

F. In no case s h a l l any r e i n f o r c i n g steel be covered with concrete un t i l the amount and p o s i t i o n of
the r e in forcement s have been checked and p ermi s s i on given to proceed by the C O / C O T R .

3.02 I N S P E C T I O N A N D C O O R D I N A T I O N
A. The ba t ch ing, mix ing , t r a n s p o r t i n g , p l a c i n g and curing of concrete sha l l be sub j e c t to the

i n s p e c t i o n o f the C O / C O T R at a l l t imes . The Contractor s h a l l advise the C O / C O T R of h i s / h e r
readiness to proceed at least 24 hours prior to each concrete p lac ement . The C O / C O T R w i l l
inspec t the pr epara t i on s for concre t ing i n c l u d i n g the pr epara t i on o f p r e v i o u s l y p l a c e d concrete,
the r e i n f o r c i n g s t e e l , and the a l i g n m e n t , c l e a n l i n e s s and t i g h t n e s s o f formwork. No p l a c e m e n t
s h a l l be made without the i n s p e c t i o n and acceptance of the C O / C O T R .

3.03 C O N C R E T E A P P E A R A N C E
A. Concrete mix showing e i ther poor cohesion or poor coat ing of the coarse aggregate wi th pa s t e

s ha l l be remixed. If th i s does not correct the c o n d i t i o n , the concrete sha l l be r e j e c t e d .
B. Concrete for the work s h a l l p r o v i d e a homogeneous structure which, when hardened, w i l l have

the required s trength, d u r a b i l i t y and appearance. M i x t u r e s and workmanship s h a l l be such that
concrete surfaces , when e x p o s e d , w i l l require no f i n i s h i n g . When concrete sur face s are
s t r i p p e d , the concrete when viewed in good l i g h t i n g f rom 1 0 - f t away s h a l l be p l e a s i n g in
appearance and at 20-f t s h a l l show no v i s i b l e d e f e c t s .

3.04 P L A C I N G A N D C O M P A C T I N G
A. No concrete sha l l be p l a c e d u n t i l f o r m s , c o n d i t i o n of subgrade and method of p la c ement have

been approved by the C O / C O T R . Before d e p o s i t i n g concrete, all debris, f o r e i g n matter, d i r t
and water sha l l be removed f r o m the forms. The contact surface between concrete p r e v i o u s l y
p la c ed and new concrete sha l l be c l eaned and brushed with cement paste. Concrete, except as
indicated on the Drawings, s h a l l not be p la c ed in water or submerged w i th in 24 hours a f t e r
p l a c i n g , nor s h a l l running water be p e rmi t t ed to f l o w over the surface of f r e s h concrete w i t h i n 4
days a f t e r i t s p l a c i n g .

B. Deposi t concrete as near its f i n a l p o s i t i o n as p o s s i b l e to avoid segregation due to r e h a n d l i n g or
f l o w i n g . P u m p i n g of concrete w i l l be p e r m i t t e d when an approved de s ign mix and aggregate
sizes, su i tab l e for p u m p i n g , are used. Do not d e p o s i t concrete which has p a r t i a l l y hardened or
has been contaminated by f o r e i g n mat er ia l s . If the section cannot be p l a c e d c o n t i n u o u s l y , p l a c e
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cons truc t ion j o i n t s as s p e c i f i e d or as approved . Place concrete for w a l l s using tremie tubes in
12 to 24-in lifts, k e e p i n g the sur face h o r i z o n t a l . Do not d r o p concrete more than 4- f t .

C. H i g h f r equency mechanical vibrators s h a l l be used to the extent necessary to obtain p r o p e r
c o n s o l i d a t i o n of the concrete, but not to move or t ranspor t concrete in the forms. Care s h a l l be
taken to avoid segregation of aggregate s by excess vibrat ion. V i b r a t i o n s h a l l continue u n t i l the
f r equency returns to normal, t r a p p e d air ceases to rise and the sur fac e appears l i q u e f i e d ,
f l a t t e n e d and g l i s t e n i n g . Concrete a d j a c e n t to f o r m s and around p i p e stubs s h a l l be c a r e f u l l y
spaded or rodded .

3.05 C U R I N G A N D P R O T E C T I O N
A. Protect all concrete work against i n j u r y f rom the e l emen t s and d e f a c e m e n t s of any nature

d u r i n g construction operat ions .
B. All concrete s h a l l be cured in c o n f o r m i t y wi th ACI 301. Concrete s h a l l be water cured. W a t e r

curing s h a l l be by p o n d i n g , by cont inuous s p r i n k l i n g or by covering with c on t inuou s ly
saturated burlap. Other concrete s h a l l be cured by e i ther water curing, sheet material curing or
l i q u i d membrane curing compound except that l i q u i d membrane curing compound s h a l l not be
used on any concrete surface where a d d i t i o n a l concrete is to be p l a c e d or where the concrete
surface is to be coated or p a i n t e d .

C. F i n i s h e d sur face s and s labs s h a l l be pro t e c t ed f r o m the direct rays of the sun to prevent
checking and crazing.

D. C o l d Weather Concre t ing:
1. "Cold weather" is d e f i n e d as a period when for more than 3 successive days, the average

d a i l y outdoor temperature drop s below 40 degrees F. The average d a i l y temperature s h a l l
be ca l cu la t ed as the average of the h ighe s t and the lowest temperature d u r i n g the per iod
from m i d n i g h t to m i d n i g h t .

2. C o l d weather concre t ing s h a l l conform to ACI 306.1 and the a d d i t i o n a l requirements
s p e c i f i e d herein. T e m p e r a t u r e s at the concrete p l a c e m e n t s h a l l be recorded at 12 hour
interval s (minimum).

3. Discuss a cold weather work p l a n w i th the Engineer. The d i s cu s s i on s h a l l encompass the
methods and procedures proposed for use d u r i n g cold weather i n c l u d i n g the p r o d u c t i o n ,
t ranspor ta t ion, p l a c e m e n t , pro t e c t i on , curing and t emperature moni tor ing of the concrete.
The procedures to be i m p l e m e n t e d upon abrupt changes in weather cond i t i on s or
equipment f a i l u r e s s ha l l a l so be d i s cu s s ed . C o l d weather concreting sha l l not begin u n t i l
the work p l a n is a c c ep tab l e to the Engineer.

4. During per iods of cold weather, concrete s h a l l be protec ted to provide continuous warm,
moist curing ( w i t h s u p p l e m e n t a r y heat when r equ ir ed) for a total of at least 350
degree-days of curing.
a. Degree-days are d e f i n e d as the to tal number of 24 hour p e r i o d s m u l t i p l i e d by the

weighted average d a i l y air t emperature at the sur face of the concrete (eg: 5 days at an
average 70 degrees F = 350 degree-days).
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b. To c a l c u l a t e the we ighted average d a i l y air t empera ture , sum hour ly measurements of
the air t emperature in the shade at the sur fac e of the concrete t a k i n g any measurement
l e s s than 50 degrees F as 0 degrees F. D i v i d e the sum thus c a l c u l a t e d by 24 to ob ta in
the weighted average t empera ture for that day.

5. Salt, manure or other c h e m i c a l s s h a l l not be used for pro t e c t i on .
6. The pro t e c t i on period for concrete be ing water cured s h a l l not be t erminated d u r i n g co ld

weather u n t i l at least 24 hours a f t e r water curing has been t erminat ed .
E. Hot W e a t h e r C o n c r e t i n g

1. "Hot weather" is d e f i n e d as any c o m b i n a t i o n of high air temperatures , low r e la t iv e
h u m i d i t y and wind v e l o c i t y which produce s a rate of evaporat ion e s t imated in accordance
with ACI 305R, a p p r o a c h i n g or e x c e e d i n g 0.2 I b s / s q f t/hr).

2. Concrete p la c ed d u r i n g hot weather, s h a l l be ba t ched , d e l i v e r e d , p l a c e d , cured and
protected in c o m p l i a n c e with the r e c ommenda t i on s of ACI 305R and the a d d i t i o n a l
requirements s p e c i f i e d herein.
a. Temperature of concrete be ing p l a c e d s h a l l not exceed 90 degrees F and every e f f o r t

s h a l l be made to mainta in a u n i f o r m concrete mix temperature below t h i s l e v e l . The
temperature of the concrete s h a l l be such that it w i l l cause no d i f f i c u l t i e s f r om loss of
s l u m p , f l a s h set or co ld j o i n t s .

b. All necessary precaut ions s h a l l be taken to p r o m p t l y d e l i v e r , to p r o m p t l y p l a c e the
concrete upon its arrival at the job and to p r o v i d e vibrat ion i m m e d i a t e l y a f t e r
p lac ement .

c. The Engineer may direct the Contrac tor to i m m e d i a t e l y cover p l a s t i c concrete wi th
sheet mater ial .

3. Discuss with the Engineer a work p l a n d e s c r i b i n g the me thod s and procedures propo s ed to
use for concrete p la c ement and curing d u r i n g hot weather per iods . Hot weather concre t ing
s h a l l not begin u n t i l the work p l a n is a c c e p t a b l e to the Engineer.

F. Concrete p la c ed dur ing hot weather, s h a l l be batched, d e l i v e r e d , p l a c e d , cured and protec ted in
c ompl ianc e with the recommendations of ACI 305R. The temperature of the concrete s h a l l be
such that it w i l l cause no d i f f i c u l t i e s f r om loss of s l u m p , f l a s h set or cold j o i n t s . I m m e d i a t e l y
cover p l a s t i c concrete with sheet material d u r i n g hot weather.

3.06 F I E L D T E S T S
A. S e t s of f o u r f i e l d control c y l i n d e r sp e c imens w i l l be taken by the C O / C O T R during the progress

of the work, in compl iance with ASTM C 3 1 . The number of sets of concrete test c y l i n d e r s
taken of each class of concrete p l a c e d each day s h a l l not be l e s s than one set, nor le s s than one
set for each 150 cu yds of concrete nor less than one set for each 5,000 sq ft of surface area for
s lab s or wal l s . One c y l i n d e r sha l l be broken at 3 days, one c y l i n d e r at 7 days and two c y l i n d e r s
s h a l l be reserved for a d d i t i o n a l t e s t i n g at 28 days or as de t ermined by the C O / C O T R . W h e n the
average 7 day compress ive s trength of the c y l i n d e r s in any set falls below the s p e c i f i e d
compressive strength or below p r o p o r t i o n a l min imum 7 day s trengths (where proper r e l a t i o n
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between 7 and 28 day s t r eng th s have been e s t a b l i s h e d by t e s t s ) ; the C O / C O T R may re j e c t the
concrete represented by the set of c y l i n d e r s , may require m o d i f i c a t i o n of the concrete a n d / o r
require m o d i f i c a t i o n of the p r o p o r t i o n s , water content , or t empera ture c o n d i t i o n s of the d e s i g n
mix to achieve the required s trengths.

B. Cooperat e in the making of test s by a l l o w i n g f r e e access to the work for the s e l e c t i o n of
s a m p l e s , p r o v i d i n g an i n s u l a t e d c losed curing box for s p e c i m e n s , a f f o r d i n g p r o t e c t i o n to the
s p e c imens against i n j u r y or loss through h i s / h e r o p e r a t i o n s and f u r n i s h i n g material and labor
required f or th e purpo s e o f taking concrete c y l i n d e r s a m p l e s . All s h i p p i n g o f s p e c imens w i l l b e
p a i d for by the Government.

C. S l u m p t e s t s w i l l b e made in the f i e l d by the C O / C O T R in c o n f o r m i t y with ASTM C143.
D. T e s t s for air content s h a l l be made in c o m p l i a n c e wi th e i ther the pressure method c o m p l y i n g

with ASTM C231 or by th e volumetric method c o m p l y i n g wi th ASTM C 1 7 3 .
3.07 S T R I P P I N G A N D F I N I S H I N G C O N C R E T E

A. F o r m s s h a l l not be s t r i p p e d be fore the concrete has a t ta ined a s trength of at least 30 percent of
the s p e c i f i e d d e s i g n s trength, unles s otherwise approved by the Engineer. T h i s i s equ ival ent to
a p p r o x i m a t e l y "100 day-degrees" of moist curing.

B. Care s h a l l be exercised to prevent damaging edges or o b l i t e r a t i n g the l i n e s of chamfer s ,
ru s t i ca t i on s or corners when removing the f o r m s or d o i n g any other work a d j a c e n t thereto.

C. C l e a n all exposed concrete sur face s and a d j o i n i n g work s tained by leakage of concrete.
D. As soon as f o rms have been s t r i p p e d , f orm t ie s , if e m p l o y e d , s h a l l be removed, and the recess

f i l l e d to insure c o m p l e t e water t ightne s s . Any d e f e c t s in the sur face of the w a l l s s h a l l be
c h i p p e d out and repaired in a workmanlike manner. D e f e c t i v e concrete where it occurs sha l l be
cut to a minimum d e p t h of 1-in, t h o r o u g h l y roughened and neat cement brushed in. The hole
s h a l l then be f i l l e d with mortar in the p r o p o r t i o n of 1 part cement and 2 - 1 / 2 parts sand with a
minimum of water. Mortar for f i l l i n g f orm tie recesses s h a l l be mixed to a s l i g h t l y damp -
consistency ( j u s t short of " ba l l ing"), pressed into the recess u n t i l dense, and troweled smooth.
Mortar in larger pa t che s sha l l be a p p l i e d and a l l o w e d to assume a par t ia l set f o l l o w i n g which it
s h a l l be struck off f l u s h with the a d j o i n i n g surface. Patches s h a l l be kept moist for several days
to assure proper curing.

E. Top surface of s labs s ha l l be screeded to the e s t a b l i s h e d grades and s h a l l be a true p lane with a
to l erance of 1 / 8 - i n when checked with a 1 0 - f t s t r a i g h t e d g e . The sur face s h a l l be f i n i s h e d to
give a smooth, hard, even surface f r e e from h i g h or low spo t s or other d e f e c t s . Concrete s h a l l
be given a broom f i n i s h . F a i l u r e to meet the c o n d i t i o n s h a l l be cause for removal, gr ind ing , or
other approved correction.

F . Concrete F i n i s h e s
1. Entire f l o o r area sha l l receive a steel trowel f i n i s h .
2. S t e e l Trowe l F i n i s h . F i n i s h by s cre ed ing and f l o a t i n g wi th s t r a i g h t e d g e s to bring the

surface s to the e l eva t i ons ind i ca t ed . W h i l e the concrete i s s t i l l green, but s u f f i c i e n t l y
hardened to bear a p e r s o n ' s weight without deep impr in t , the surface shal l be wood f l o a t e d
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to a true, even p l a n e w i th no coarse aggregate v i s i b l e . Apply s u f f i c i e n t pres sure on the
wood f l o a t s to br ing moisture to the surface. A f t e r sur face moisture has d i s a p p e a r e d , hand
s teel trowel to produce a smooth, i m p e r v i o u s sur face , f r e e f r o m trowel marks. Trowe l the
surface again for the purpos e o f burnishing. The f i n a l t r o w e l i n g s h a l l produce a r i n g i n g
sound from the trowel. Do not use dry cement or a d d i t i o n a l water in t r o w e l i n g .

3. Power M a c h i n e F i n i s h . In l i e u of hand steel trowel f i n i s h i n g , an approved power machine
for f i n i s h i n g concrete f l o o r s and s lab s may be used in accordance w i th the d i r e c t i o n s of the
machine m a n u f a c t u r e r and as approved by the C O / C O T R The use of a power machine w i l l
not be a l l o w e d when the concrete has not attained the necessary set to a l l o w f i n i s h i n g
without i n t r o d u c i n g h i g h and low s p o t s in the slab. H a n d s teel trowel the areas of s l a b s not
acc e s s i b l e to power equ ipment . A f i n a l steel t r o w e l i n g s h a l l be done by hand over all
areas.

3.08 S C H E D U L E
A. The f o l l o w i n g ( T a b l e 2) are the general a p p l i c a t i o n s for the various concrete d e s i g n s t r eng th s to

be used:
T A B L E 2

Design
S t r e n g t h

C l a s s ( p s i ) D e s c r i p t i o n
D 4,000 Slab s-on-grade and all structural concrete

END OF SECTION
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S E C T I O N 16020
E L E C T R I C A L

P A R T I G E N E R A L
1.01 SCOPE OF WORK

A. F u r n i s h all labor, m a t e r i a l s , e q u i p m e n t , and i n c i d e n t a l s required to i n s t a l l c o m p l e t e and make
o p e r a t i o n a l , e l e c t r i ca l sys t ems as s p e c i f i e d and as shown on the Drawings. The work s p e c i f i e d
in th i s S e c t i o n is to be c o m p l e t e d as part of the G o v e r n m e n t ' s t ime cr i t i ca l asbestos removal
p r o j e c t in L i b b y , Montana, by the G o v e r n m e n t ' s removal contractor.

B. The work s h a l l i n c l u d e the f o l l o w i n g :
1. C o n f i r m e x i s t i n g e l e c t r i c a l service f rom the Power Company.
2. Disconnect the e l e c t r i ca l connection to the e x i s t ing bathroom (temporary t r a i l e r f a c i l i t i e s ) .
3. C o n d u i t , wire and f i e l d connections for all motors and control devices , and e l e c t r i c a l

equipment f u r n i s h e d under other Divi s i ons .
4. Power wiring for all h e a t i n g and v e n t i l a t i n g equipment f u r n i s h e d under other D i v i s i o n s ,

i n c l u d i n g power wir ing for 120 V o l t unit heater motors.
5. Power wir ing for the sewage p u m p .
6. F u r n i s h i n g and i n s t a l l i n g h i g h level alarm f l o a t switch and i n d i c a t i n g l i g h t for s e p t i c tank.

C. F i n a l l o ca t i on s of all e l e c t r i ca l system component s sha l l be coordinated with the C O / C O T R and
the p r o p e r t y owner.

D. The p r o p e r t y owner w i l l be r e s p o n s i b l e for h i r i n g a l i c ensed e l e c tr i ca l contractor to c o m p l e t e
condui t i n s t a l l a t i o n s , w ir ing , f u r n i s h and i n s t a l l e lec trical service and p a n e l b o a r d s , and all other
e l e c tr i cal work not i n c l u d e d in t h i s S e c t i o n in c on junc t i on with the construction of the
bathroom propo s ed for the proper ty.

1.02 R E L A T E D WORK
A. Excavation and b a c k f i l l i n g , i n c l u d i n g gravel or sand b e d d i n g for underground e l e c t r i ca l work is

i n c l u d e d in Divi s ion 2.
B. Refer to the Arch i t e c tura l f l o o r p l a n s for room and b u i l d i n g d i m e n s i o n s and exact l o ca t i on s of

equipment other than e l e c tr i ca l equipment
1.03 SUBM1TTALS

A. S u b m i t shop drawings for e q u i p m e n t , mater ia l s , and other items f u r n i s h e d under t h i s S e c t i o n .
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B. The CO/COTR's check s h a l l be for conformance with the d e s i gn concept of the p r o j e c t and
c o m p l i a n c e wi th the S p e c i f i c a t i o n s and Drawings. Errors and omis s ions on a p p r o v e d s h o p
drawings s h a l l not r e l i eve the Contractor f rom the r e s p o n s i b i l i t y o f p r o v i d i n g m a t e r i a l s and
workmanship required by the S p e c i f i c a t i o n and Drawings.

C. All d imens i on s s h a l l be f i e l d v e r i f i e d at the job si te and coordinated wi th the work of all other
trades.

E. Mater ia l s h a l l not be ordered or s h i p p e d u n t i l the shop drawings have been a p p r o v e d . No
material s h a l l be ordered or shop work started if shop drawings are marked " A P P R O V E D AS
N O T E D - CONFIRM," " A P P R O V E D AS N O T E D - RESUBMIT" or "NOT A P P R O V E D . "

1.04 C O N T R A C T P E R F O R M A N C E R E Q U I R E M E N T S
A. E l e c t r i c e q u i p m e n t , m a t e r i a l s and i n s t a l l a t i o n s h a l l c o m p l y with the la t e s t e d i t i o n o f the

N a t i o n a l E l e c t r i c a l Code (NEC) and wi th the l a t e s t e d i t i o n o f the f o l l o w i n g codes and
standards:
1 . N a t i o n a l E l e c t r i c a l S a f e t y Code ( N E S C )
2 . Occupat ional S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A )
3 . N a t i o n a l F i r e P r o t e c t i o n A s s o c i a t i o n ( N F P A )
4. N a t i o n a l E l e c t r i ca l M a n u f a c t u r e r s A s s o c i a t i o n (NEMA)
5 . American N a t i o n a l S t a n d a r d s I n s t i t u t e ( A N S I )
6 . I n s u l a t e d C a b l e Engineer s A s s o c i a t i o n ( I C E A )
7. Ins t rument S o c i e t y o f Amer i ca (ISA)
8. Underwr i t e r s Laboratorie s (UL)
9. F a c t o r y Mutual (FM)
1 0 . N a t i o n a l E l e c t r i c a l T e s t i n g A s s o c i a t i o n ( N E T A )

B. Where re f erence is made to one of the above standards, the revision in e f f e c t at the t ime of bid
open ing s h a l l a p p l y .

1.05 E N C L O S U R E TYPES
A. U n l e s s otherwise s p e c i f i e d e l e c t r i ca l enclosures sha l l have the f o l l o w i n g ratings:

1. NEMA 1 for dry, non-process indoor above grade locations.
2. N E M A 4 for outdoor l o ca t i ons and anyth ing ou t s id e the bathroom.
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1.06 S E R V I C E A N D M E T E R I N G
A . T h e power company serving t h i s p r o j e c t i s F l a t h e a d E l e c t r i c a l Coopera t iv e ( F E C ) . S e r v i c e w i l l

be obtained f rom an e x i s t i n g 240V, s i n g l e phase d i s t r i b u t i o n pane l . V o l t a g e to be c o n f i r m e d by
F E C .

1.07 C O D E S , I N S P E C T I O N A N D F E E S
A. Equ ipmen t , m a t e r i a l s and i n s t a l l a t i o n s h a l l c o m p l y with the requirements o f the local a u t h o r i t y

having j u r i s d i c t i o n .
B. Obtain all necessary p e r m i t s and pay all f e e s required for p e r m i t s and i n s p e c t i o n s .

1.08 T E S T S A N D S E T T I N G S
A. T e s t systems and e q u i p m e n t f u r n i s h e d under D i v i s i o n 16 and repair or r ep lace all d e f e c t i v e

work and equipment .
B. The f o l l o w i n g minimum t e s t s and s e t t i n g s s h a l l be p e r f o r m e d . .

1. Mechanical i n s p e c t i o n , t e s t i n g and s e t t i n g s of circuit breakers, disconnect swi tches , motor
starters, overload relays, and equ ipment for p r o p e r operation.

2. Check the full load current draw of each motor. Check ampere rating of thermal over l oad s
for motors. If incorrect thermal overloads are i n s t a l l e d replace same with the correct size
overload.

3. Check motor n a m e p l a t e s for correct phase and vol tage. Check bearings for p r o p e r
lubr i ca t i on.

C. F u r n i s h a typewr i t t en report of all test r e s u l t s and f i n a l "As-Lef t " s e t t ing s upon c o m p l e t i o n of
tes t ing.

1.09 RECORD D R A W I N G S
A. As the work progresses, l e g i b l y record all f i e l d changes on a set of p r o j e c t contract drawings ,

her e ina f t e r c a l l e d the "record drawings."
B. Record drawings s h a l l accurate ly show the i n s t a l l e d condi t i on of the f o l l o w i n g items:

1. Raceways and p u l l b o x e s .
2. Conduc tor sizes and condui t fills.
3. Panel S c h e d u l e ( s ) .
4. L i g h t i n g F i x t u r e S c h e d u l e ( s ) .
5. L i g h t i n g f i x t u r e , r e c ep tac l e and switch ou t l e t l o ca t ions .
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6. U n d e r g r o u n d raceway and duct bank routing.
1.10 M A T E R I A L S A N D E Q U I P M E N T

A. M a t e r i a l s and equ ipment s h a l l be new.
B. Material and equ ipment of the same type s h a l l be the product of one manu fa c tur er and s h a l l be

UL l i s t e d .
1 .11 E Q U I P M E N T I D E N T I F I C A T I O N

A. I d e n t i f y e q u i p m e n t (d i s c onne c t swi tche s , s e p a r a t e l y mounted motor starters, e t c) f u r n i s h e d
under D i v i s i o n 16 wi th the name of the equ ipment it serves.

B. N a m e p l a t e s s h a l l be engraved, lamina t ed p l a s t i c , not l e s s than 1 / 1 6 - i n t h i c k by 3 /4- in by
2-1/2- in with 3 / 1 6 - i n h i g h white l e t t e r s on a b lack background.

C. N a m e p l a t e s s h a l l be screw mounted to N E M A 1 enclosures. N a m e p l a t e s s h a l l be bonded to all
other enclosure t y p e s u s ing an epoxy or s i m i l a r permanent waterproof adhesive. Two s i d e d
f oam adhes ive tape is not a c c ep tab l e . Where the equipment size does not have space for
mount ing a n a m e p l a t e the n a m e p l a t e s h a l l be p e r m a n e n t l y f a s t e n e d to the a d j a c e n t m o u n t i n g
surface.

1.12 I N T E R P R E T A T I O N O F D R A W I N G S
A. U n l e s s s p e c i f i c a l l y stated to the contrary, the Drawings are not in t ended to show exact l o c a t i o n s

of conduit runs. C o o r d i n a t e the conduit i n s t a l l a t i o n with other trades and the actual s u p p l i e d
equipment .

B. Where c i r cu i t s are shown as "home-runs" all necessary f i t t i n g s and boxes s h a l l be p r o v i d e d for
a c o m p l e t e raceway i n s t a l l a t i o n . Where home-runs i n d i c a t e conduit is to be i n s t a l l e d concealed
or exposed the entire branch circuit s h a l l be i n s t a l l e d in the same manner. U n l e s s otherwise
ind i ca t ed i n s t a l l branch circuit c o n d u i t s exposed in p r o c e s s / i n d u s t r i a l t y p e spaces and concealed
in f i n i s h e d spaces.

C. V e r i f y the exact l o ca t i on s and moun t ing h e i g h t s of l i g h t i n g f i x t u r e s , switches and r e c ep ta c l e s
prior to i n s t a l l a t i o n .

D. Except where d i m e n s i o n s are shown, the l o ca t i on s of equ ipment , f i x t u r e s , o u t l e t s and s i m i l a r
devices shown on the Drawings are a p p r o x i m a t e only. Exact l o ca t i ons s h a l l be de termined by
the Contractor and approved by the C O / C O T R during construction. Obtain i n f o r m a t i o n
relevant to the p l a c i n g of e l e c t r i ca l work and in case of any interference with other work,
proceed as direc ted by the C O / C O T R and f u r n i s h all labor and mater ia l s necessary to c o m p l e t e
the work in an approved manner.

E. Circui t layout s are not in t ended to show the number of f i t t i n g s , or other i n s t a l l a t i o n d e t a i l s .
F u r n i s h all labor and mater ia l s necessary to i n s t a l l and p l a c e in s a t i s f a c t o r y operation all power,
l i g h t i n g and other e l e c t r i ca l systems shown.
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F. Redes ign of e l e c t r i c a l or mechanical work, which is required due to the C o n t r a c t o r ' s use of an
al t e rna t e i tem, arrangement of e qu ipmen t a n d / o r layout other than s p e c i f i e d herein, s h a l l be
done by the Contrac tor at h i s / h e r own expense. Rede s ign and d e t a i l e d p l a n s s h a l l be s ubmi t t ed
to the C O / C O T R for a p p r o v a l . No a d d i t i o n a l c ompen sa t i on w i l l b e p r o v i d e d for changes in the
work, e i ther h i s / h e r own or others, caused by such rede s ign.

G. It is the intent of these S p e c i f i c a t i o n s that the E l e c t r i ca l S y s t e m s s h a l l be s u i t a b l e in every way
for the service required. All m a t e r i a l s and all work that may be i m p l i e d as be ing i n c i d e n t a l to
the work of t h i s S e c t i o n s h a l l be f u r n i s h e d at no a d d i t i o n a l cost to the Government.

H. Raceways and conductors for l i g h t i n g , swi t che s , r e c ep ta c l e s and other m i s c e l l a n e o u s low
vol tage power and s igna l sys tems as s p e c i f i e d are not shown on the Drawings. Raceways and
conductors s h a l l be prov id ed as required for a c o m p l e t e and o p e r a t i n g system. H o m e r u n s , as
shown on the Drawings, are to assist the Contrac tor in i d e n t i f y i n g raceways to be run exposed
and raceways to be run concealed. Raceways s h a l l be i n s t a l l e d concealed in all f i n i s h e d space s
and may be i n s t a l l e d exposed or concealed in all process spaces. Raceways i n s t a l l e d exposed
s h a l l be near the c e i l i n g or a l o n g w a l l s of the areas through which they pass and s h a l l be routed
to avoid c o n f l i c t s wi th HVAC duc t s , doors, windows, etc. Raceways i n s t a l l e d concealed s h a l l
be run in the center of concrete f l o o r s lab s , above su spended c e i l i n g s , or in p a r t i t i o n s as
required.

PART 2 P R O D U C T S
2.01 C O N D U I T S A N D F I T T I N G

A. Rigid S t e e l C o n d u i t
1. Rigid steel c ondu i t interior and exterior s h a l l be h o t - d i p p e d galvanized and be as

manufac tured by th e A l l i e d T u b e and C o n d u i t Corp.; W h e a t l a n d T u b e Co.; T r i a n g l e PWC
I n c . or equal.

B. Rigid N o n m e t a l l i c C o n d u i t
1. PVC condui t s h a l l be r i g i d p o l y v i n y l c h l o r i d e s c h e d u l e 40 and 80 as manufac tur ed by

Carlon; An I n d i a n Head Co.; K r a l o y Produc t s Co., I n c . ; H i g h l a n d P l a s t i c s I n c . or equal.
C . L i q u i d t i g h t F l e x i b l e Meta l C o n d u i t , C o u p l i n g s a n d F i t t i n g s

1. L i q u i d t i g h t f l e x i b l e metal condui t s h a l l be S e a l t i t e , T y p e UA, manufac tured by the
Anaconda Metal H o s e Div.; Anaconda American Brass Co.; American F l e x i b l e C o n d u i t
Co., I n c . ; Univer sa l Meta l H o s e Co. or equal.

2. F i t t i n g s used with l i q u i d t i g h t f l e x i b l e metal conduit shal l be of the screw-in t y p e as
manufactured by the T h o m a s & Betts Co.; C r o u s e - H i n d s Co. or equal.

D. Boxes and F i t t i n g s
1. Pressed steel swi t ch and ou t l e t boxes s h a l l be h o t - d i p p e d ga lvanized as m a n u f a c t u r e d by

the Raco M a n u f a c t u r i n g Co.; A d a l e t Co.; O.Z. M a n u f a c t u r i n g Co. or equal.
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2. For use in NEMA 1 areas, terminal boxes, j u n c t i o n boxes, p u l l boxes etc, s h a l l be
galvaniz ed sheet steel wi th c o n t i n u o u s l y w e l d e d seams. Box bodie s s h a l l be f l a n g e d and
s h a l l not have ho l e s or knockouts. Box bod i e s s h a l l not be les s than 14 gauge metal and
covers s h a l l not be l e s s than 12 gauge metal . Covers s h a l l be gasketed and f a s t e n e d w i t h
s t a i n l e s s s teel screws. T e r m i n a l boxes s h a l l be f u r n i s h e d with hinged doors, t e r m i n a l
mount ing s traps and brackets. T e r m i n a l b l o ck s s h a l l be N E M A type , not l e s s than 20
A m p . , 600 V o l t . Boxes s h a l l be as manu fa c tur ed by H o f f r n a n Engine er ing Co.; Lee
Produc t s Co.; K e y s t o n e / R e e s , I n c . or equal.

3. NEMA 4 t erminal boxes, j u n c t i o n boxes, p u l l boxes, etc, s h a l l be sheet s t a i n l e s s s teel
unle s s otherwise shown on the Drawings. Boxes s h a l l have c o n t i n u o u s l y w e l d e d seams
and m o u n t i n g f e e t . W e l d s s h a l l be ground smooth. Boxes s h a l l be f l a n g e d and s h a l l not
have ho l e s or knockouts. Box bodie s s h a l l not be l e s s than 14 gauge metal and covers
s h a l l not be l e s s than 12 gauge metal . Covers s h a l l be gasketed and f a s t e n e d wi th s t a i n l e s s
steel c l a m p s . T e r m i n a l boxes s h a l l be f u r n i s h e d with h inged doors, t erminal m o u n t i n g
s traps and brackets. T e r m i n a l b locks s h a l l be NEMA t y p e , not les s than 20 A m p , 600
V o l t . Boxes s h a l l be as manufac tured by H o f f m a n Engineer ing Co.; Lee Produc t s Co.;
K e y s t o n e / R e e s , I n c . or equal.

E. W a l l and F l o o r S l a b O p e n i n g S e a l s
1. W a l l and f l o o r s lab o p e n i n g s s h a l l be sealed with " F L A M E - S A F E " as manufac tured by the

T h o m a s & Belts Corp.; Pro Set S y s t e m s ; N e e r M f g . Co.; S p e c i f i e d T e c h n o l o g i e s , Inc. or
equal.

F . C o l d G a l v a n i z i n g C o m p o u n d
1. C o l d g a l v a n i z i n g compound s h a l l be as manufactured by ZRC Produc t s C o m p a n y , a

d i v i s i o n of N o r f o l k Corp. or equal.
2.02 W I R E , CABLE A N D A C C E S S O R I E S

A. Wire s and cable s s h a l l be of annea l ed , 98 percent c onduc t iv i ty , s o f t drawn copper.
B. All conductors s h a l l be s t randed , except that l i g h t i n g and receptacle wir ing may be s o l i d .
C. Except for control , s ignal and ins trumentat ion circuits , wire s m a l l e r than No. 12 AWG s h a l l not

be used.
D. Wire for l i g h t i n g , r e c ep tac l e s and other circuit s not exceeding 150 V o l t s to ground s h a l l be

NEC T y p e THHN/THWN as manufactured by Okonite Co.; S o u t h w i r e Co.; P i r e l l i Corp. , or
equal.

E. Wire for control , status and alarm c ircui t s s h a l l be No. 14 AWG NEC type THHN/THWN,
stranded as manufac tured by the Okonite Co.; Carol C a b l e Co. I n c . W e s t ; P i r e l l i C a b l e Corp. or
equal.

F. M u l t i - c o n d u c t o r control and power cables s h a l l have stranded conductors with type
THHN/THWN i n s u l a t e d , ny lon conductor covering, and an overall PVC jacke t covering the
indiv idual wires. Cable sha l l be TC rated meeting UL 1277 and IEEE 383 Standards . C a b l e
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s h a l l b e f l a m e r e s i s tant , n o n p r o p a g a t i n g a n d s u i t a b l e f o r i n s t a l l a t i o n i n a C l a s s I , D i v i s i o n I I
hazardous l o ca t i on and for direc t burial in earth. Power and control cables s h a l l be f u r n i s h e d
with a green ground conductor. Power cable s s h a l l be f u r n i s h e d with a white neutral c onduc t or
where required to serve phas e to neutral l oads . C a b l e s h a l l be as manufac tured by the Okonite
Co.; S o u t h w i r e Co.; General C a b l e Co., or equal.

G. Wire for process in s t rumenta t i on s i g n a l s (i.e. 1-5 V D C , 4-20 m A ) , R.T.D., p o t e n t i o m e t e r and
s i m i l a r s i g n a l s s h a l l b e:
1. S i n g l e pa i r cable:

Conductor s: 2- No. 16 s tranded and twi s t ed on 2-in lay
I n s u l a t i o n : PVC with 300 V o l t , 105 degree C rating
S h i e l d : 100 percent mylar t a p e with drain wire
J a c k e t : PVC with UL S u b j e c t 13, UL 1581 , and manufac tur er s

i d e n t i f i c a t i o n
Max overall d iameter: 0.262-in
Misc: UL l i s t e d for underground wet loca t ion use
M a n u f a c t u r e r s : B e l d e n N o . 1030 or equal

H. S p l i c e s for power w ir ing s h a l l be compres s ion t y p e connectors in su la t ed with a heat shr ink boot
or outer covering and epoxy f i l l i n g . S p l i c e k i t s s h a l l be as manufac tured by Raychem; Ideal
I n d u s t r i e s ; 3M Co. or equal.

I. T e r m i n a t i o n connectors for control wir ing s h a l l b e o f the l o c k i n g fork-end (upturned l eg e n d s )
type as manufac tured by I d e a l I n d u s t r i e s ; 3M Co.; Pandui t Corp. or equal.

J. S p l i c e s f or control w i r ing s h a l l b e i n s u l a t e d compres s ion type connectors o f the e x p a n d e d v i n y l
in su la t ed p a r a l l e l or p i g t a i l type as manu fa c tur ed by I d e a l I n d u s t r i e s ; 3M Co.; P a n d u i t Corp. or
equal.

K. W i r e markers s h a l l be "Omni-Grip" as manufac tured by the W . H . Brady Co.; T h o m a s & Betts
Co.; 3M Co. or equal.

L. Direct buried cable warning tape s h a l l be 6-in wide, red p o l y e t h y l e n e not l e s s than 0.0035-in
thick. T a p e s h a l l be W . H . Brady Co., Cat. No. 91296 or equal.

2.03 W I R I N G D E V I C E S
A. W a l l switches s h a l l be heavy duty, s p e c i f i c a t i o n grade, t o g g l e action, f l u s h mount ing quiet

type. All switches s h a l l conform to th e la t e s t revision o f F e d e r a l S p e c i f i c a t i o n WS 896. Wal l
switches sha l l be of the f o l l o w i n g type s and manufacturer:
1. S i n g l e p o l e , 20 A m p , 120/277 V o l t - Arrow-Hart, C a t a l o g No. 1991, or equal by Harvey

H u b b e l l , I n c . ; Pass & Seymour, I n c . or equal.
2. Double p o l e , 20 A m p , 120/277 V o l t - Arrow-Hart, C a t a l o g No. 1992, or equal by Harvey

H u b b e l l , I n c . ; Pass & Seymour, I n c . or equal.
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B. Rec ep ta c l e s s h a l l be heavy d u t y , s p e c i f i c a t i o n grade of the f o l l o w i n g t y p e s and m a n u f a c t u r e r or
equal. Rec ep ta c l e s s h a l l c on form t o F e d e r a l S p e c i f i c a t i o n W C 5 9 6 - F .
1. D u p l e x , 20 A m p , 125 V o l t , 2P, 3W; Arrow-Hart , C a t a l o g No. 5362, or equal by H a r v e y

H u b b e l l , I n c . ; Pass & S e y m o u r , I n c .
2. W e a t h e r p r o o f / c o r r o s i o n res i s tant d u p l e x , 20 A m p , 125 V o l t , 2P, 3W, with cover;

G r o u s e - H i n d s Co., C a t a l o g No. WLRD-5-20 or equal by A p p l e t o n Elec tr i c .
3. Ground f a u l t in t e rrup t er , d u p l e x , 20 A m p , 125 V o l t , 2P, 3W, GFCI f e e d thru t y p e w i t h

"test" and "reset" buttons. Arrow-Hart , C a t a l o g No. G F 5 3 4 2 or equal by Harvey H u b b e l l ,
Inc.; Pass & S e y m o u r , Inc. or equal.

C. Device P l a t e s
1. P l a t e s for indoor sur face mounted device boxes s h a l l be cast metal of the same mat er ia l as

the box, G r o u s e - H i n d s , No. D S 2 3 G and D S 3 2 G , or equal.
2. Device p l a t e s for swi t che s mounted outdoors or ind i ca t ed as wea therproo f s h a l l be

gasketed, cast a l u m i n u m with prov i s i on s for p a d l o c k i n g switches "On" and " O f f , " Grouse
H i n d s , N o . D S 1 8 5 , o r equal.

3. W e a t h e r p r o o f , gasketed cover for GFI r e c ep ta c l e mounted in a FS/FD box s h a l l be
Arrow-Hart, C a t a l o g No. 4 5 0 1 - F S or equal by Harvey H u b b e l l , Inc.; Pass & S e y m o u r , Inc.
or equal.

2.04 M I S C E L L A N E O U S E Q U I P M E N T
A. Manual Motor S t a r t e r s

1. Manual starters s h a l l be s u i t a b l e for the vo l tage and number of phase shown on the
Drawings and s h a l l be non-reversing, reversing or two speed type as shown on the
Drawings. N E M A sizes s h a l l be as required for the horsepowers shown on the Drawings.
Manual starters s h a l l have motor overload protec t ion in each phase.

2. Manual motor starters s h a l l be as manufac tured by the Square D Co. or equal.
B. Circu i t Breakers

1. Provide thermal magnet ic circuit breaker in N E M A T y p e 12 Enclosure with e x t e r n a l l y
operated hand l e . C i r c u i t breakers s h a l l be f u l l y rated for 22,000 A m p s RMS symmetr i ca l .

C. P o l y e t h y l e n e W a r n i n g T a p e
1. Warning tape s h a l l be red p o l y e t h y l e n e f i l m , 6-in minimum width.
2. Warning tape sha l l be W.H. Brady Co., C a t a l o g No. 91296 or equal.
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2.05 P A N E L B O A R D S
A. Pane lboard s s h a l l be in accordance with the U n d e r w r i t e r Laboratories, I n c . " S t a n d a r d for

Panelboards" and " S t a n d a r d for C a b i n e t s and Boxes" and sha l l be so l a b e l e d where procedure s
exist. Pane lboard s s h a l l a l so c o m p l y with NEMA S t a n d a r d f o r Pane lboard s and th e N a t i o n a l
Elec t r i ca l Code.

B. Where re ference is made to one of the above s tandard s , the revision in e f f e c t at the t ime of bid
o p e n i n g s h a l l a p p l y .

C. 120/240 V o l t , s i n g l e phase , 3 W i r e p a n e l b o a r d s s h a l l be T y p e AQ as m a n u f a c t u r e d by the
General E l e c t r i c C o m p a n y ; T y p e NQOD as manufac tured by Square D Co.; T y p e Pow-R-Line
C as manufac tured by C u t l e r - H a m m e r , or equal.

D. N E M A 4 and 12 p a n e l b o a r d s s h a l l be type DVP or DHP as required by vo l tage a p p l i c a t i o n ;
manufactured by the G r o u s e - H i n d s C o m p a n y or equal.

E. Rating
1. All p a n e l b o a r d s s h a l l be rated for the intended vol tage.
2. Circu i t breaker p a n e l b o a r d s s h a l l be f u l l y rated for the s p e c i f i e d circuit breaker f a u l t

current i n t e r r u p t i n g capac i ty . S e r i e s connected short circuit ratings w i l l not be a c c e p t a b l e .
F. Buses

1. Bus bars for the mains s h a l l be of c opper . Full size neutral bars s h a l l be i n c l u d e d . Phase
bus s ing s h a l l be ful l h e i g h t without reduct ion. Cross connectors s h a l l be c opp er .

2. N e u t r a l bu s s ing s h a l l have a s u i t a b l e lug for each outgo ing f e e d e r requir ing a neutral
connection.

3. S p a c e s for f u t u r e circuit breakers s h a l l be bussed for the maximum device that can be
f i t t e d into them.

4. Equipment ground bars s h a l l be f u r n i s h e d .
G. Circuit Breakers

1. Panelboards s h a l l be e q u i p p e d with circuit breakers.
2. Circui t breakers s h a l l be m o l d e d case, bo l t - in type.
3. Each circuit breaker used in 120/240 V o l t pane lboard s shal l have an i n t e r r u p t i n g c a p a c i t y

of not less than 22,000 amperes, RMS symmetrical .
4. Circuit breakers shal l be as manufactured by the panelboard manufacturer.
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2.06 U N D E R G R O U N D S Y S T E M
A. Excavation and b a c k f i l l i n g , i n c l u d i n g gravel and sand b e d d i n g , are i n c l u d e d in D i v i s i o n 2.
B. Concrete and r e i n f o r c i n g s teel are i n c l u d e d in Div i s i on 3.
C. Raceways s h a l l be p o l y v i n y l c h l o r i d e condui t encased in concrete, except that r ig id steel

conduit s h a l l be used for 600 V o l t s h i e l d e d wire and data highway wiring.
D. H a n d h o l e s s h a l l be precast concrete, heavy-duty type , d e s igned for a C l a s s H - 2 0 wheel load and

conform to ASTM C478. Precast un i t s s h a l l be as manufactured by Chase Precast Corp .;
American Precast Co. or equal and constructed to d i m e n s i o n s as shown on the Drawings .

E. H a n d h o l e f rame s and covers s h a l l be cast iron, heavy duty type for C l a s s H-20 wheel l o a d i n g .
2.07 GROUNDING

A. Ground rods s h a l l be 3/4- in by 1 0 - f t c o p p e r clad steel and constructed in accordance with UL
467. The minimum c o p p e r th i ckne s s s h a l l be 0.25 mm. Ground rods s h a l l be C o p p e r w e l d or
equal.

B. G r o u n d i n g condui t hubs s h a l l be m a l l e a b l e iron type s i m i l a r to Thomas & Betts Co.; Cat No.
3940 (3/4- in conduit s ize) by Burndy; O.Z. G e d n e y Co. or equal, and of the correct size for the
conduit .

C. Buried ground ing connections s h a l l be by C a d w e l d process, or equal exothermic w e l d i n g
system.

PART 3 E X E C U T I O N
3.01 S L E E V E S A N D F O R M S F O R O P E N I N G S

A. Provide and p l a c e a l l s leeves f or c ondu i t s p ene t ra t ing f l o o r s , w a l l s , p a r t i t i o n s , etc. Locate a l l
necessary s l o t s for e l e c t r i c a l work and f orm be fore concrete is poured.

B. Exact l o ca t i ons are required for s t u b b i n g - u p and t e r m i n a t i n g concealed condui t . Obtain shop
drawings and t e m p l a t e s f rom equ ipment vendors or other subcontractors and locate the
concealed conduit b e f o r e the f l o o r s lab i s poured.

C. Where s e t t i n g drawings are not a v a i l a b l e in t ime to avoid d e l a y in s c h e d u l e d f l o o r s lab pours,
the C O / C O T R may a l l o w the i n s t a l l a t i o n s of such conduit to be exposed. Requests for t h i s
devia t ion must be submi t t ed in wr i t ing . No a d d i t i o n a l compensat ion for such change w i l l be
a l l owed .

D. Seal all o p e n i n g s , s leeves, p ene t ra t i on and s lo t s .
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3.02 C U T T I N G A N D P A T C H I N G
A. C u t t i n g and p a t c h i n g s h a l l be done in a t h o r o u g h l y workmanlike manner and be in c o m p l i a n c e

with m o d i f i c a t i o n s and repair to concrete as s p e c i f i e d on Drawings. Sawcut concrete and
masonry prior to br eak ing out sections.

B. Core d r i l l ho l e s in concrete f l o o r s and w a l l s as required.
C. Install work at such t i m e as to require the min imum amount of c u t t i n g and p a t c h i n g .
D. Do not cut j o i s t s , beams, g irder s , c o lumns or any other structural members.
E. Cut o p e n i n g on ly large enough to a l l o w easy i n s t a l l a t i o n of the condui t .
F. P a t c h i n g to be of the same kind and q u a l i t y of material as was removed.
G. The c o m p l e t e d p a t c h i n g work s h a l l restore the surface to its or ig inal appearance or better.
H. Patching of w a t e r p r o o f e d sur fa c e s s h a l l render the area of the p a t c h i n g c o m p l e t e l y

wat erproo f ed .
I. Remove rubble and excess p a t c h i n g m a t e r i a l s f rom the premises.
J. When e x i s t i n g c o n d u i t s are cut at the f l o o r l i n e of wall l ine , they s h a l l be f i l l e d wi th grout of

s u i t a b l e p a t c h i n g mat er ia l .
3.03 I N S T A L L A T I O N

A. Any work not i n s t a l l e d according to the Drawings and S p e c i f i c a t i o n s h a l l be s u b j e c t to change
as direc ted by the C O / C O T R . No extra compensat ion w i l l be a l l owed for making these
changes.

B. Elec tr i ca l equ ipment s h a l l be pro tec t ed at all t imes against mechanical i n j u r y or damage by
water. El e c t r i ca l e q u i p m e n t s h a l l not be stored outdoors. El e c t r i ca l equ ipment s h a l l be stored
in dry permanent sh e l t e r s . Do not i n s t a l l e l e c tr i cal equipment in its permanent l o ca t i on u n t i l
structures are wea ther- t igh t . If any appara tu s has been sub j e c t to p o s s i b l e i n j u r y by water, it
s ha l l be t h o r o u g h l y dried out and te s t ed as d irec t ed by the C O / C O T R , or s h a l l be r ep lac ed at no
a d d i t i o n a l cost at the CO/COTR's d i s cre t ion.

C. Equipment that has been damaged s h a l l be replaced or repaired by the equipment manufac turer ,
at the CO/COTR's discretion.

D. Coordinate the condui t i n s t a l l a t i o n with the C O / C O T R , proper ty owner, other trades and the
actual s u p p l i e d equ ipmen t .

E Install each circuit in separate condui t .
F. U n l e s s otherwise approved by the C O / C O T R , condui t i n s t a l l e d interior to the b u i l d i n g s h a l l be

i n s t a l l e d e xpo s ed; condui t i n s t a l l e d exterior to the b u i l d i n g s h a l l be concealed.
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G. V e r i f y the exact l o c a t i o n s and m o u n t i n g h e i g h t s o f l i g h t i n g f i x t u r e s , switches and r e c e p t a c l e s
prior to i n s t a l l a t i o n .

H. Exact l o ca t i ons of e l e c t r i c a l e q u i p m e n t s h a l l be d e t e rmined by the Contractor, C O / C O T R , and
p r o p e r t y owner and a p p r o v e d by the C O / C O T R d u r i n g construction. Obtain i n f o r m a t i o n
relevant to the p l a c i n g of e l e c t r i c a l work and in case of any in t er f er ence with other work,
proceed as d irec t ed by the C O / C O T R and f u r n i s h all labor and material s necessary to c o m p l e t e
the work in an approv ed manner.

3.04 BOXES A N D F I T T I N G S
A. Except where otherwise s p e c i f i e d , all w ir ing s h a l l be in r ig id steel c ondui t .
B. Rigid steel condui t s h a l l be used for e lbows and risers to equ ip imen t .
C. All boxes s h a l l be metal .
D. Exposed switch, r e c e p t a c l e and l i g h t i n g o u t l e t boxes and condu l e t f i t t i n g s s h a l l be cast or

m a l l e a b l e iron, except that cast a l u m i n u m s h a l l be used with a luminum c o n d u i t .
E. Concealed switch, r e c ep ta c l e and l i g h t i n g ou t l e t boxes s h a l l be pressed s tee l .
F. T e r m i n a l boxes, j u n c t i o n boxes and p u l l boxes s h a l l have N E M A ratings s u i t a b l e f or the

location in which they are i n s t a l l e d .
G. C o n d u i t wall s eal s s h a l l be used where underground condui t s penetrate w a l l s .
H. C o n d u i t s e a l i n g bu sh ings s h a l l be used to seal conduit ends exposed to the weather.
I. No condui t s m a l l e r than 3/4- in e l e c t r i c a l trade size s h a l l be used, nor s h a l l any have more than

the equivalent of three 90 degree bends in any one run. P u l l boxes sha l l be p r o v i d e d as required
or d ire c t ed .

J. No wire sha l l be p u l l e d u n t i l the condui t system is c o m p l e t e in all d e t a i l s .
K. The ends of all c o n d u i t s s h a l l be t i g h t l y p l u g g e d to ex c lude dust and moisture d u r i n g

construction.
L. All condui t s s h a l l be run at right ang l e s to and p a r a l l e l with the surrounding wall and s h a l l

conform to the form of the c e i l i n g . No d iagona l runs w i l l be a l l owed . Bends in p a r a l l e l c ondu i t
runs sha l l be concentric. All condui t s h a l l be run p e r f e c t l y straight and true.

M. Condui t t e r m i n a t i n g in pressed steel boxes s h a l l have doub l e locknuts and in su la t ed bu sh ing s .
N. Condu i t t e rmina t ing in N E M A 4 and 12 enclosures sha l l be terminated with Myers t y p e condui t

hubs.
O. C o n d u i t s c on ta in ing e q u i p m e n t g r o u n d i n g conductors and t e rmina t ing in sheet steel boxes s h a l l

have in su la t ed throat g r o u n d i n g bushings .
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P. C o n d u i t s s h a l l be i n s t a l l e d u s i n g threaded f i t t i n g s .
Q. Where c ondu i t s pass through o p e n i n g s in w a l l s or f l o o r s labs , the remaining o p e n i n g s s h a l l be

sealed against the pas sage of f l a m e and smoke.
R. C o n d u i t ends exposed to the weather s h a l l be sealed with condui t s e a l i n g bush ings .
S. All conduit which may under any circumstance contain l i q u i d s such as water, c o n d e n s a t i o n ,

l i q u i d chemica l s , etc, s h a l l be arranged to drain away from the equ ipment served. If c ondui t
drainage is not p o s s i b l e , c ondui t s ea l s s h a l l be used to p l u g the c ondui t s .

T. Where no type or size is i n d i c a t e d for j u n c t i o n boxes, p u l l boxes or t erminal cabinet s , they s h a l l
be sized in accordance with the requirements of N . E . C . A r t i c l e 370.

U. M i s c e l l a n e o u s steel for the s u p p o r t o f f i x t u r e s , boxes, trans formers , starters, contactors, p a n e l s
and conduit s h a l l be f u r n i s h e d and i n s t a l l e d .

V. S t e e l channe l s , f l a t iron and channel iron s h a l l be f u r n i s h e d and i n s t a l l e d for the s u p p o r t of all
e l e c t r i ca l equ ipment and device s , where required, i n c l u d i n g all anchors, inserts , b o l t s , nuts,
washers, etc for a r ig id i n s t a l l a t i o n .

3.05 W I R E , CABLE A N D A C C E S S O R I E S
A. U n i q u e l y i d e n t i f y all wires, cables and each conduc tor of mu l t i - conductor cables ( e x c e p t

l i g h t i n g and r e c ep ta c l e w i r i n g ) at each end with wire and cable markers.
B. Use lubr i ca t i on s to f a c i l i t a t e wire p u l l i n g . Lubr i cant s s h a l l be UL approved for use w i th the

i n s u l a t i o n s p e c i f i e d .
C. All wire s h a l l be color coded or coded us ing e l e c t r i ca l tape in sizes where colored i n s u l a t i o n is

not avai lab l e . Where t a p e is used as the i d e n t i f i c a t i o n system, it s h a l l be a p p l i e d in all j u n c t i o n
boxes, and other acce s s ib l e i n t e r m e d i a t e l o c a t i o n s as wel l as at each t erminat ion.

D. The f o l l o w i n g c od ing s h a l l be used:
Sys t em W i r e C o l o r

240/120 V o l t s N e u t r a l W h i t e
1-Phase, 3-Wire Line 1 Black

Line 2 Red
E. Power conductors: T e r m i n a t i o n s s h a l l be die type or set screw type pressure connectors as

s p e c i f i e d . S p l i c e s (where a l l o w e d ) s h a l l be die t y p e compress ion connector and waterproof
with heat shrink boot or epoxy f i l l ing. A l u m i n u m conductors (where s p e c i f i e d ) s h a l l e m p l o y
t erminat ions and s p l i c e s s p e c i f i c a l l y de s igned for aluminum conductors.

F. Control Conductors: T e r m i n a t i o n on s a d d l e - t y p e t erminal s sha l l be wired d i r e c t l y wi th a
maximum of two conductors. T e r m i n a t i o n on screw type t e r m i n a l s s h a l l be made w i th a
maximum of two spade connectors. S p l i c e s (where a l l o w e d ) s h a l l be made with i n s u l a t e d
compression type connectors.
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G. Except where permi t t ed by the C O / C O T R no s p l i c e s w i l l be a l l o w e d in manhole s , h a n d h o l e s
or other below grade located boxes.

H. I n s t r u m e n t a t i o n cable s s h a l l b e i n s t a l l e d in r i g i d steel raceways a s s p e c i f i e d . All c i r c u i t s s h a l l
be i n s t a l l e d as twis ted pa ir s or t r i a d s . In no case s h a l l a circuit be made up u s ing conduc tor s
f rom d i f f e r e n t pair s or tr iad s . T r i a d s s h a l l be used wherever three wire c ircui t s are required.

I. T e r m i n a l b locks s h a l l be p r o v i d e d at al l instrument cable j u n c t i o n , and al l c i r cu i t s s h a l l be
i d e n t i f i e d at such j u n c t i o n s .

J. T e s t all 600 V o l t wire i n s u l a t i o n w i th a megohm meter a f t e r i n s t a l l a t i o n . Make t e s t s at not l e s s
than 500V. S u b m i t a writ ten test report of the r e s u l t s to the C O / C O T R .

3 . 0 6 W I R I N G D E V I C E S
A. S w i t c h and r e c ep ta c l e s o u t l e t s s h a l l be i n s t a l l e d f l u s h with the f i n i s h e d wal l sur fac e s in areas

with stud frame and gypboard c on s t ruc t i on , in dry areas with cement b lock construct ion or
when raceways are concealed.

B. Do not i n s t a l l f l u s h mounted device s in areas d e s i g n a t e d DAMP, WET or W E T / C O R R O S I V E .
Provide surface mounted device s in these areas.

C. Provide weatherproof device s covers in areas d e s i g n a t e d WET or W E T / C O R R O S I V E .
3.07 P A N E L B O A R D S

A. Mount boxes for sur fac e mounted p a n e l b o a r d s so there is at least 1 / 2 - i n air space between the
box and the w a l l .

B. Connect panelboard branch circuit l o a d s so that the load is d i s t r i b u t e d as e q u a l l y as p o s s i b l e
between the phase busses.

C. T y p e circuit d irec tor ie s g i v i n g l o c a t i o n and nature of load served. I n s t a l l circuit d i r e c t o r i e s in
each panelboard.

D. Install markers on the f ront cover of all p a n e l b o a r d s which i d e n t i f y the vo l tage rating.
Markers sha l l be made of s e l f s t i c k i n g B-500 vinyl c lo th pr in t ed with b lack characters on an
A l e r t Orange background, 2 - 1 / 4 - i n h igh by 9-in wide, S t y l e A as manufac tured by W.H. Brady
Co. or equal.

E. Install a 1-in by 3-in l a m i n a t e d p l a s t i c n a m e p l a t e with 1/4-in white l e t t er s on a black
background on each pane l board . N a m e p l a t e l e t t e r i n g s h a l l be as shown on the Drawings.
N a m e p l a t e s s ha l l be s t a i n l e s s steel screw mounted.

3 . 0 8 U N D E R G R O U N D S Y S T E M
A. Install raceways to drain away from b u i l d i n g s .
B. Reinforce raceway banks when condui t s pass over newly excavated p ipe s .
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C. The minimum cover for raceway banks s h a l l be 24-in unl e s s otherwise p e rmi t t ed by the
C O / C O T R .

D. Swab all raceways clean b e f or e i n s t a l l i n g cable.
E. P l u g spare raceways and seal them wat er t igh t at all manho l e s , b u i l d i n g s and structures.
F. S e a l the ends of raceways and make wa t er t igh t at all h a n d h o l e s , b u i l d i n g s and structures.

3.09 GROUNDING
A. Run g r o u n d i n g e l e c t rode conductors in r ig id steel c ondui t s . Bond the p r o t e c t i n g c o n d u i t s to

the grounding e l e c t r o d e conduc tor s at both ends. Do not a l l o w water p i p e connec t ions to be
painted . If the connect ions are p a i n t e d , d i s -a s s emb l e them and re-make them with new
f i t t i n g s .

B. I n s t a l l equ ipment g r o u n d i n g conductors with all f e e d e r s and branch circuits .
C. Bond all steel b u i l d i n g c o lumns in new structures t og e th er with ground wire in r i g i d c o n d u i t

and connect to the d i s t r i b u t i o n e q u i p m e n t ground bus.
D. Ground wire connect ions to structural steel co lumns s h a l l be made with l o n g barrel t y p e

one-hole heavy du ty c o p p e r compres s ion l u g s , bo l t ed through 1 / 2 - i n maximum d i a m e t e r h o l e s
d r i l l e d in the co lumn web, with s t a i n l e s s steel hex head cap screws and nuts.

E. Meta l c o n d u i t s stubbed into a motor control center s h a l l be terminated with i n s u l a t e d
grounding bu sh ing s and connect to the motor control center ground bus. Bond boxes mounted
below motor control centers to the motor control center ground bus. S i z e the g r o u n d i n g wire
in accordance with NEC T a b l e 250-95, except that a minimum No. 12 AWG s h a l l be used.

F. Liquid t i g h t f l e x i b l e metal condui t in sizes 1 - 1 / 2 - i n and larger s h a l l have bonding j u m p e r s .
Bonding j u m p e r s s h a l l be ex t ernal , run p a r a l l e l (not s p i r a l e d ) and fa s t ened with p l a s t i c t i e
wraps.

G. Ground t rans f ormer neu tra l s to the nearest a v a i l a b l e g r o u n d i n g e l e c trode with a conductor
sized in accordance with NEC A r t i c l e 250-94.

H. S e a l exposed connections between d i f f e r e n t me ta l s with No-Oxide Paint Grade A or equal.
I. Lay all underground g r o u n d i n g conductors s lack and, where exposed to mechanical i n j u r y ,

protect by p i p e s or other sub s tant ia l guards. If guards are iron p i p e , or other magnetic
material, e l e c t r i c a l l y connect conductors to both ends of the guard. Make connections as
s p e c i f i e d herein.

J. Care s h a l l be taken to ensure good ground c o n t i n u i t y , in par t i cu lar between the condui t system
and equipment frames and enclosures. Where necessary, j u m p e r wires s h a l l be i n s t a l l e d .
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K. All g r o u n d i n g type r e c ep ta c l e s s h a l l b e grounded to the o u t l e t boxes with a No. 12 THW green
conductor connected to the ground t e rmina l of the r e c e p t a c l e and f a s t e n e d to the o u t l e t box by
means of a g r o u n d i n g screw.

L. Tes t the ground ing system. Resi s tance to ground t e s t i n g s h a l l be p e r f o r m e d d u r i n g dry season.
S u b m i t test r e s u l t s in the form of a graph showing the number of p o i n t s measured (12

m i n i m u m ) and the numerical res i s tance to ground.
M. T e s t i n g s h a l l be p e r f o r m e d b e f or e e n e r g i z i n g the d i s t r i b u t i o n system.
N. Noti fy the C O / C O T R i m m e d i a t e l y i f the resi s tance to ground for any b u i l d i n g or system i s

greater than f i v e ohms.

END OF SECTION
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